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Dementia is an interminable disorder characterized by a decrease in cognitive functioning
behavioral and emotional changes, and an overall diminishment in quality of life that usually
affects the older population. In the coming decades, scientists estimate that the number of
sufferers will reach over 100 million worldwide. Though there is currently no cure for any form
of dementia, the theory of cognitive reserve posits certain lifestyle characteristics (i.e.,
educational attainment, SES, and/or career path) can mitigate the risk of dementia by improving
cognitive resilience over an individual’s lifetime. The current study sought to discover what, if
any, effects familial relationships, leisure activities, and volunteer service have on an
individual’s level of cognitive impairment and ability to remember in his or her later years.
Independent sample t-tests and hierarchical linear regression were used to analyze data from
Wave 2 (1989, n = 2,867) and Wave 5 (2011, n = 1,319) of the Americans’ Changing Lives
(ACL) survey. The study found that marital status, spending time with friends, and having pets,
volunteer service, and time spent reading were associated with lower levels of cognitive
impairment at the time of Wave 2, while marital status, spending time with friends, and spending
time reading was associated with lower levels of cognitive impairment at the time of Wave 5,

controlling for cognitive impairment at Wave 2. Furthermore, marital status, time spent reading,
and visiting with friends was associated with less difficult remembering at the time of Wave 2.
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CHAPTER I
INTRODUCTION
Statement of the problem
Dementia is an interminable disorder that is characterized by a decrease in cognitive
functioning (i.e., memory loss, loss of language skills, and a reduction in the ability to carry out
normal tasks), behavioral and emotional changes, and an overall diminishment in quality of life
(National Institute on Aging, 2020). According to the latest statistics released by the Alzheimer’s
Association (2020), nearly 6 million Americans are living with Alzheimer’s disease, the most
common form of dementia. Additionally, data from the Aging, Demographics, and Memory
Study (ADAMS) reveal that approximately 14% of all older Americans suffer from some form
of dementia (Plassman et al., 2007). While many advances in the prevention, detection, and
treatment of Alzheimer’s disease and other dementias have been made in recent decades, the
number of newly diagnosed sufferers continues to rise yearly. Hebert et al. (2013), for example,
estimate that by the year 2050, nearly 14 million older individuals will suffer from Alzheimer’s
disease or some other form of dementia in the United States alone; other experts estimate nearly
107 million cases worldwide by the same year (Lautenschlager et al., 2008).
The number of individuals at the highest risk for the development of dementia increases
daily as more and more members of the baby boom generation reach age 65. With the average
lifespan of most Americans reaching 78.5 years and rising (World Bank, 2020), this disorder has
reached epidemic proportions. In 2014 deaths attributed to Alzheimer’s disease in the United
1

States reached nearly 100,000—a 55% increase over the previous 15 years (Centers for Disease
Control and Prevention [CDC], 2020). This figure fails to account for the number of Alzheimer’s
sufferers whose deaths were attributed to other causes such as heart failure or other age-related
causes of death. Additionally, this particular form of dementia is further compounded by the
length of time (an average of 4 to 8 years) from diagnosis to death, especially among women, as
they tend to live longer with the disease (Alzheimer’s Association, 2020; Tom et al., 2015).
The toll of dementia extends far beyond the physical and mental manifestations of the
disorder. According to the World Health Organization [WHO] 2020), “Dementia has significant
social and economic implications in terms of direct medical and social care costs, and the costs
of informal care” (para. 15). Hurd et al. (2013) estimate the financial burden of dementia as
upwards of $215 billion in the United States alone. Other estimates place the global cost of
dementia as being between $600 billion and $800 billion, or the equivalent of 1% of the global
gross domestic product (WHO, 2020; Institute of Neurodegenerative Diseases, 2013; Ku et al.,
2016).
Ku et al. (2016) explain that “dementia poses [a] great challenge not only for the patients
and their families, but also for [the] health care systems around the world” (p. 2). In the United
States the cost to American taxpayers is significant, with approximately $11 billion billed to
Medicare in 2013 alone (Hurd et al. 2013). Similarly, The Alzheimer’s Association (2016)
estimates that Medicare recipients on medication for Alzheimer’s receive more than $3,000 of
prescription drug care annually—three times that of recipients that do not suffer from this
condition. This figure can be attributed in part to an increase in the need for active care and
attention required by individuals suffering from dementia (Leicht et al., 2015). Moreover, as the
disease progresses, an individual’s need for supervision also increases, which further raises the
2

cost of care (Leicht et al., 2015). Other financial costs cannot be discounted either. For example,
assisted living facilities cost an average of $51,600 per year. Furthermore, a private room in a
nursing home costs an average of $105,850 per year and a semi-private room in a nursing home
costs an average of $93,075 per year (Alzheimer’s Association, 2021c). A substantial financial
burden can also be placed upon caregivers, through lost wages and the cost of adding an
additional dependent (Schulz & Eden, 2016).
Though the monetary cost of dementia ranges in the billions and is projected to continue
to rise, the physical, emotional and social strain of the disorder is just as taxing to both the
sufferer and their loved ones. Over 65 million adult family caregivers provide unpaid care for
loved ones unable to care for themselves (Gibbons et al. 2014, National Alliance for Caregiving
[NAC], 2009). Individuals suffering from different forms of dementia are known to exhibit
behavioral problems such as delusions, the inability to feed, clothe, and clean themselves, and
even lashing out in ways that harm themselves or their caregivers (Kazui et al., 2016; Sung et al.
2011). With 40% of all long-term care residents suffering from some form of dementia (CDC,
2014), the burden on caregivers in this setting is also substantial. Many caregivers (both medical
professionals and family members alike) report experiencing burnout or “emotional and physical
exhaustion caused by the stressful demands of their daily work” (Sarabia-Cobo, 2015, p. 76).
Furthermore, Chandola et al. (2008) were able to directly link conditions, such as heart disease to
work-related stress. The negative physical and emotional consequences of caring for an
individual suffering from dementia can make an already difficult duty insufferable.
Research Questions
The majority of dementia sufferers requiring assistance are in the care of friends and
loved ones (Pyke & Bengston, 1996; Schulz & Martire, 2004). Of those loved ones caring for
3

individuals with some form of dementia, spouses and children make up the largest percentage of
caregivers (Brodaty & Donkin, 2009). Consequently, the amount of literature on the topic of
dementia and its influence on familial relationships post-diagnosis is plentiful; however, little
research is available on possible connections between familial relationships and the prevention of
dementia, which prompts the following research questions:
RQ 1: Is there an association between the marital status of older individuals and an individual’s
level of cognitive impairment/difficulty remembering?
RQ 2: Is there an association between parenthood status and an individual’s level of cognitive
impairment/difficulty remembering?
RQ 3: Is there an association between having pets in the household and an individual’s level of
cognitive impairment/difficulty remembering?
RQ 4: Is there an association between the frequency of volunteerism and other social, leisure,
and physical activities and an individual’s level of cognitive impairment/difficulty remembering?
RQ 5: How do these factors influence cognitive impairment/difficulty remembering at a
concurrent time point and over time?
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CHAPTER II
REVIEW OF LITERATURE
Introduction
To say that the human brain is an immensely complicated mechanism would be tantamount
to saying that there are many stars in the sky. Man’s fascination with the inner workings of the
human brain can be traced as far back as ancient Egypt (Meltzer & Sanchez, 2012). Ancient
Greek philosopher Plato spent a great deal of his life ruminating and theorizing about the role
that the human brain plays in the governing of human thought and actions (Laidlaw, 2012).
However, it was not until the 1960’s that what we now think of as modern neuroscience emerged
(Berchtold & Cotman, 1998; Cowan et al., 2000). During this time period, method and theory,
such as the invention of the electron microscope and the discovery that Alzheimer’s disease and
senile dementia are two separate and distinct diseases, progressed significantly, opening doors to
advancements in the understanding and treatment of disorders and diseases of the mind
(Berchtold & Cotman, 1998).
Declines in cognitive abilities are widely associated with the normal aging process (Stern
et al., 2019). However, for reasons yet to be fully understood by science, some individuals
experience cognitive decline at a much earlier and more rapid rate than others. Cognitive
resilience, or one’s ability to overcome risk factors associated with cognitive decline (i.e.,
genetics and environmental influences), explains the disparities between cognitive retention in
some individuals and cognitive decline in others. Roth et al. (1967) first discussed the
5

irregularities between cognitive abilities and postmortem brain examinations. Though some
individuals expressed similar manifestations of disease upon postmortem examinations (i.e., the
presence of senile plaques and neurofibrillary tangles in the brain), these same individuals
displayed vastly different ante-mortem cognitive abilities (i.e., some individuals showed no signs
of cognitive decline, while others displayed the symptoms of dementia). Katzman et al. (1988)
noted a corresponding incongruence between the physical signs of disease in the brain and the
exhibition of symptoms. Similar differences were noted in individuals with traumatic brain
injuries; individuals with similar brain injuries displayed greatly different expressions of
symptoms, recovery time, and recovery extent (Satz, 1993).
Defining Dementia
The Centers for Disease Control and Prevention [CDC] (2019) defines dementia as “not a
specific disease but is rather a general term for the impaired ability to remember, think, or make
decisions that interferes with doing everyday activities” (para. 1). The National Collaborating
Centre for Mental Health’s (NCCMH) definition of dementia addresses both the clinical and
social aspects of dementia. From a clinical standpoint, NCCMH (2007) in England defines
dementia as “a group of usually progressive neurodegenerative brain disorders [characterized] by
intellectual deterioration and more or less gradual erosion of mental and later physical function,
leading to disability and death” (p. 66). Additionally, these researchers take into consideration
the social aspects of dementia that is lacking from the CDC’s definition:
[F]rom a social perspective, dementia can be viewed as one of the ways in which an
individual’s personal and social capacities may change for a variety of reasons, and
changes in such capacities are only experienced as disabilities when environmental
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supports (which we all depend upon to varying degrees) are not adaptable to suit them
(NCCMH, 2007, p. 66).
Causes of Dementia
Researchers in the fields of medical science, neurobiology, and psychology, have long
sought to identify what causes the development of dementia (Assal, 2019; Queensland Brain
Institute, 2021a; Yang et al., 2016). History records that ancient Egyptians, Greeks, and Romans
were aware of a correlation between memory and age (Yang et al., 2016). Some of history’s
most famous thinkers, including Pythagoras, Plato, and the father of modern medicine
Hippocrates, studied memory and cognitive decline in the aging (Yang, et al., 2016.) Sweet
(2012) notes that the word “dementia” first appears in the lexicon more than 1400 years ago in a
book by the Archbishop of Seville Saint Isidore entitled Etymologies. Assal (2019) stated that
“[t]the term dementia derives from the Latin root demens, which means being out of one’s mind”
(p. 118). However, it was not until the later part of the 19th century that medical science
advanced enough to allow for the study of the human brain (Queensland Brain Institute, 2019a).
In 1906, Alois Alzheimer (for whom Alzheimer’s disease is named) first identified the plaques
and tangles that are now associated with many dementias (Queensland Brain Institute, 2019a).
While a complete understanding of the roots of this debilitating collection of symptoms has yet
to be reached, scientific advancements in recent decades have shed some light on its genesis in
individuals (see for example, Alzheimer’s Association, 2021a; Bellenguez et al., 2020; Iadecola,
2019; Fleminger, et al., 2003; Foundation for Medical Education and Research [MFMER],
2021a).
Age is known to be the number one risk factor for developing dementia (Alzheimer’s
Association, 2020; Haque & Levey, 2019). The aging process, however, is not a risk factor that
7

can be stopped or reversed. Therefore, researchers and practitioners have looked to the
amelioration of the negative symptoms of aging, such as cardiovascular decline, and the
modification of lifestyle choices, such as increased physical and mental exercise (Alzheimer’s
Association, 2020, Queensland Brain Institute, 2021b).
Research also indicates that dementia may develop in an individual due to damage to the
cells of the brain (Alzheimer’s Association, 2021a; MFMER, 2021a). Damage can occur as a
result of numerous scenarios or circumstances. For example, traumatic brain injuries have been
linked to the development of dementia (Fleminger st al., 2003; Ramalho & Castillo, 2015;
Shively et al., 2012). Automobile accidents (Dunne, et al., 2020) or prolonged participation in
intense contact sports (Brain Injury Research Institute [BIRI], 2021) are common causes of
traumatic brain injuries. Detrimental changes in the structure and function of the brain can
develop as the result of maltreatment in childhood—e.g., from abuse and/or familial discord
(Bick & Nelson, 2016; Hart & Rubia, 2012). Japanese researchers have linked adverse childhood
experiences to the development of dementia in the later stages of life (Tanis t al., 2020).
Similarly, Dufford et al. (2020) discussed a correlation between changes in the brain due to
poverty in childhood and cognitive abilities later in life. Additionally, malnutrition in childhood
has been liked to dementia development as well (Momtaz, 2015).
Additionally, many genetic factors have been found to contribute to dementia
development (Bellenguez et al., 2020; Farlow & Foroud, 2013; Meltzer et al., 2013).
Alzheimer’s disease is highly heritable, with a heritability rate of over 70% (Avramopoulos,
2009, Harold et al. 2009). Furthermore, the presence of abnormal proteins in the brain has been
connected to dementia development (MFMER, 2021a; National Institute on Aging, 2018;
Outeiro et al., 2019). Additionally, Bellenguez et al. (2020) note that over the last decade
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scientists have discovered connections between Alzheimer’s disease and at least 40 different
genes. For example, in 1993, geneticists discovered the Apolipoprotein E (apoE) protein in the
plaques and tangles that are the hallmark of a diseased individual’s brain (Strittmatter et al,
1993). Correspondingly, researchers recently identified a connection between Alzheimer’s
disease and the CLU, CR1 and PICALM genes (Bellenguez et al., 2020; Harold et al. 2009).
A reduction of blood flow to the brain is also a common cause of dementia (Iadecola et
al, 2019; Lee, 2011; MFMER, 2021a). Iadecola et al. (2019) report that “[a]lterations of the large
and small cerebral vasculature, including those affecting the microcirculation of the subcortical
white matter, are key contributors to the clinical expression of cognitive dysfunction” (p. 3326).
Portions of the brain that receive insufficient blood flow become atrophied; and, as a result, brain
functioning is impaired (Alzheimer’s Association, 2020; Venkat et al, 2015). Cardiovascular
conditions such as heart attack and stroke are also often related to restricted blood flow (Jaul &
Meiron, 2017; Roman, 2003).
Types of Dementia
There are many different forms of dementia, each caused by unique pathologies. Each
variety, however, is usually characterized by some form of cognitive impairment. The Mayo
Foundation for Medical Education and Research [MFMER] (2021a) lists several cognitive
changes that are commonly associated with dementia, including (but not necessarily limited to)
memory loss, difficulty communicating or finding words, difficulty with visual and spatial tasks,
difficulty reasoning or problem-solving, difficulty handling complex tasks, etc. Additionally, a
person with dementia may experience a psychological transformation as well. Changes in
personality, depressive symptoms, anxiety, inappropriate behavior (such as cursing or lashing out
physically), paranoia, agitation, and/or both visual and auditory hallucinations are commonplace
9

among people with dementia (MFMER, 2021a). Specific types of dementia are described in
more detail below.
Alzheimer’s Disease
The most common type of dementia is Alzheimer’s disease (Alzheimer’s Association,
2020; Weller & Budson, 2018). The Alzheimer’s Association (2020) estimates that nearly 6
million Americans are living with Alzheimer’s disease. Furthermore, researchers estimate that by
the year 2050 nearly 14 million Americans will suffer from Alzheimer’s disease (Hebert et al.,
2013). Alzheimer’s disease makes up between 60–70% of all dementia diagnoses, equaling
nearly 50 million diagnosed cases worldwide (WHO, 2020). In 2018, Alzheimer’s disease was
listed as the cause of death of over 122,000 individuals in the United States alone (Alzheimer’s
Association, 2020). While deaths from other major health conditions, such as cardiovascular
disease and stroke have been on the decline in recent years, deaths from Alzheimer’s disease are
steadily increasing every year (Weller & Budson, 2018).
Alzheimer’s disease is characterized by memory issues, difficulty making decisions or
learning, thinking, or other similar problems. Furthermore, the presence of plaques and tangles in
the brain are a distinguishing characteristic of an Alzheimer’s brain (see Alzheimer’s
Association, 2020; CDC, 2011; Haque & Levey, 2019, Lantero-Rodriguez, et al., 2020,
Schachter & Davis, 2000, for example). Plaques are formed from the buildup of amyloid-β (Aβ)
proteins between neurons, which causes disruptions of cell functioning (National Institute on
Aging, 2021). Tau neurofibrillary tangles are caused by an abnormal buildup of tau proteins in
neurons, which leads to the cell’s inability to transport nutrients and blocks the cell’s ability to
communicate (National Institute on Aging, 2021).
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Until recently, this disease could only be accurately diagnosed through postmortem
examination of the brain (Lantero-Rodriguez, et al., 2020, Nixon, 2014). However, in recent
decades new methods of diagnoses have been developed with varying accuracy. Nixon (1994)
developed a method of clinical diagnosis through the measurement of lysosomal hydrolase or
lysosomal protease inhibitors in a suspected sufferer’s cerebrospinal fluid. The presence of
elevated levels of these proteins in an individual’s cerebrospinal fluid indicates that individual
has Alzheimer’s disease (Nixon, 1994). Similarly, physicians can now use positron emission
tomography (PET) scan technology to view certain biomarkers, such as tau phosphorylated
protein and Aβ42 protein, in a patient’s brain in vivo or while the patients are still living
(Lantero-Rodriguez, et al., 2020).
The onset of Alzheimer’s disease is gradual (Roman, 2003). Moreover, Alzheimer’s is a
degenerative disease with symptoms that become progressively worse as time passes
(Alzheimer’s Association 2020, Haque & Levey, 2019; Schachter & Davis, 2000).
The disease progresses in stages (Alzheimer’s Association 2020, Haque & Levey, 2019;
Schachter & Davis, 2000). The initial stage is called Preclinical Alzheimer’s disease and is
characterized by no perceivable symptoms. The second stage is Mild Cognitive Impairment
(MCI). During this stage individuals show only mild symptoms, such as minor memory
problems and increasing difficulty making decisions (MFMER, 2021b). An individual
experiencing the third stage of Alzheimer’s disease, called Mild Dementia, begins to have
difficulty with normal tasks, such as caring for themselves, working, and participating in their
favorite activities. While these individuals are able to remain independent, they may begin to
experience a need for assistance in carrying out normal tasks (Alzheimer’s Association, 2020).
The fourth stage, Moderate Dementia, is characterized by difficulty completing many common
11

actions, such as communicating, bathing and dressing, and feeding themselves. Behavioral
changes are also common; individuals become easily agitated and are often paranoid without
cause (Alzheimer’s Association, 2020). An individual facing the final stage, which is called
Severe Dementia, will experience intense difficulty with ordinary tasks, such as speaking or
swallowing. At this stage, they are likely to require constant care (Alzheimer’s Association,
2020). See Figure 1.1 below.

Figure 2.1

Degrees of Dementia

Alzheimer’s Association, 2020, p. 394
There is currently no cure for Alzheimer’s disease, and treatments that do exist have been
shown to be only marginally effective (Schachter & Davis, 2000). Psychosocial therapies, such
as environmental management and family support, have been researched quite thoroughly; and
though quality of life seems to be positively influenced, the disease continues to progress
regardless of the intervention (Mittleman et al., 1996; Stern, et al., 1997). Similarly, the
pharmacological treatments for Alzheimer’s disease that are currently on the market in the
United States (rivastigmine, galantamine, donepezil, memantine, and memantine combined with
donepezil) have not been clinically proven to slow or stop the progression of this disease
(Alzheimer’s Association, 2020). Certain symptoms of the disease, depression, for example, can
12

be treated with pharmaceuticals, but neurological damage cannot be impeded (Schachter &
Davis, 2000).
Vascular Dementia
The second most common form of dementia is vascular dementia (Alzheimer’s
Association, 2020, Iadecola, et.al 2019; MFMER, 2021a). Though vascular dementia is less
common than Alzheimer’s disease, with approximately 17% to 20% of dementia sufferers
displaying signs of vascular dementia— the most notable sign being decreased blood flow to the
brain (Venkat et al., 2015). While not as many individuals suffer from vascular dementia as from
Alzheimer’s disease, Hill et al. (2005) found that, on average, vascular dementia patients have
the highest annual costs for care and treatment, eclipsing Alzheimer’s patients by nearly $4,000
annually. However, the additional costs for vascular dementia seem to be related to the
cardiovascular side of the vascular dementia, such as increased risk of heart attack and stroke,
rather than the dementia side of the condition (Chui et al., 1992; Hill et al., 2005; Roman et al.,
1993).
Vascular dementia is caused by damaged or blocked blood vessels in the brain, which
restricts the flow of blood, oxygen, and/or nutrients to the brain (Alzhiemer’s Association, 2020;
Jaul & Meiron, 2017; Venkat et al., 2015). Arteriosclerosis, or the thickening or hardening of the
wall of the blood vessels, is exacerbated by the aging process (Jaul & Meiron, 2017). The areas
of the brain with restricted blood flow begin to atrophy, which impairs the cognitive or motor
function that is associated with that area of the brain (Alzheimer’s Association, 2020; Venkat et
al, 2015). The onset of vascular dementia can be either sudden or gradual (National Health
Service [NHS], 2021; Roman, 2003). Symptoms often appear suddenly, such as the result of a
cardiovascular event (i.e., a stroke), or they may come on slowly as a result of the gradual
13

impediment of blood to the brain through arteriosclerosis (NHS, 2021). Like Alzheimer’s
disease, vascular dementia is a progressive disease, meaning symptoms increase with the passage
of time (Alzheimer’s Association, 2020). The main risk factors of vascular dementia are aging of
the blood vessels, cardiovascular disorders, and cerebrovascular disorders (Jaul & Meiron,
2017). Additional risk factors include, but are not necessarily limited to, age, genetics, poor diet,
and diabetes—all of which can contribute to cardiovascular disease (Venkat et al., 2015; Wolters
& Ikram, 2019). Furthermore, stroke victims appear to be at significantly higher risk of
developing vascular dementia than non-stroke victims (Iadecola, et al. 2019; Roman, 2003).
The symptoms of vascular dementia are very similar to those of Alzheimer’s disease. For
example, memory impairment is one of the chief symptoms of vascular dementia. Additionally,
conditions that affect mood, such as anxiety, depression, and disorientation, are common in
individuals suffering from vascular dementia. Furthermore, individuals may experience a
reduction in psychomotor functioning (difficulty walking or mental processing ability) and in
executive functioning (complex problem solving, thinking, and reasoning) (Venkat et al., 2015).
As is the case with Alzheimer’s disease, vascular dementia cannot currently be cured, and
its symptoms can only be managed (NHS, 2021; Roman, 2003). Though there are several
pharmaceutical treatments on the market and many more at various stages of development, they
have been shown to be only marginally effective in the treatment of vascular dementia (Roman,
2003). Medical professionals encourage at risk individuals to look toward prevention rather than
treatment. For example, prevention techniques my include controlling factors that contribute to
cardiovascular disease and hypertension, which can lower an individual’s risk of developing
vascular dementia (Iadecola, et al. 2019; Roman, 2003). Furthermore, lifestyle factors such as
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not smoking, maintaining a healthy weight and exercising regularly have all been associated with
a lower risk of developing vascular dementia (Iadecola, et al. 2019; Roman, 2003).
Dementia with Lewy bodies and Parkinson’s Disease
Dementia with Lewy bodies stands as the third most common form of dementia, with
more than one million individuals suffering from the disease in the United States (Alzheimer’s
Association, 2021b, National Institute on Aging, 2018). Like Alzheimer’s disease and vascular
dementia, dementia with Lewy bodies is a neurodegenerative disorder that is characterized by a
progressive decline in cognitive functioning (Alzheimer’s Association, 2020; Alzheimer’s
Association, 2021b; Kane, 2018; McKeith, 2017; National Institute on Aging, 2018; Outeiro et
al., 2019). Consequently, the condition is often misdiagnosed as Alzheimer’s disease (McKeith,
2017). Visual hallucinations, Parkinsonism, and REM sleep behavior disorder are all associated
with dementia with Lewy bodies (McKeith, 2017; Kane 2018). However, unlike Alzheimer’s
disease and vascular dementia, individuals with dementia with Lewy bodies rarely experience
memory impairment (Alzheimer’s Association, 2020).
Dementia with Lewy bodies is thought to be caused by the accumulation of Alphasynuclein proteins in the cortex sector of the brain (Alzheimer’s Association, 2020; Alzheimer’s
Association, 2021b, Kane, 2018). The speed at which symptoms arise differs from person to
person depending upon individual characteristics, such as age and overall health (National
Institute on Aging, 2018).
Dementia with Lewy bodies is often associated with Parkinson’s disease. Kane (2018)
explains that Parkinson’s disease “shares both neurological and clinical characteristics with
[Dementia with Lewy bodies]” (p. 1). A buildup of Alpha-synuclein proteins can be found in the
brains of sufferers of both Parkinson’s disease and dementia with Lewy bodies (MFMER,
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2021a). Individuals with dementia with Lewy bodies often exhibit Parkinson’s-like tremors,
while Parkinson’s sufferers commonly develop cognitive issues (Alzheimer’s Association,
2021b). Together, the two conditions comprise Lewy body dementia, a condition that is assessed
via a continuum; at one end of the continuum is Parkinson’s disease and the other end is
dementia with Lewy bodies (McKeith, 2017; Walker, Stefanis, & Attems, 2019). As the disease
progresses and becomes more severe, a sufferer’s diagnoses can change from Parkinson’s
disease to dementia with Lewy bodies (McKeith, 2017; Walker, Stefanis, & Attems, 2019).
Walker et al. (2019) concludes that dementia with Lewy bodies is the more extreme of the two
conditions, especially in terms of cognitive impairment.
Other Forms of Dementia
There are numerous other less common forms of dementia, each with its own unique set
of causes and symptoms. For example, Frontotemporal lobar degeneration, which includes the
conditions of primary progressive aphasia, Pick’s disease, corticobasal degeneration, and
progressive supranuclear palsy, is characterized by many of the same symptoms as Alzheimer’s
disease with the absence of memory impairment in its early stages (Alzheimer’s Association,
2020). This condition is the most common cause of dementia in individuals under the age of 60years-old (Alzheimer’s Association, 2020; Rabinovici & Miller, 2010). Likewise, Hippocampal
sclerosis, which is caused by the hardening of the tissue of the hippocampus of the brain, most
notably leads to the development of memory issues (Alzheimer’s Association, 2020; Probst et
al., 2007). Other conditions, such as Huntington’s disease, traumatic brain injury, and
Creutzfeldt-Jakob disease, to name a few, have also been linked to dementia and have dementialike symptoms (MFMER, 2021a).
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More than 50% of individuals suffering from dementia actually suffer from a blend of the
above discussed conditions (Alzheimer’s Association, 2020; Cohen et al., 1997). The most
common form of mixed dementia is a combination of Alzheimer’s disease and vascular dementia
(Custodio et al., 2017; Langa et al., 2004). Mixed pathology, or any combination of dementia
forms, is particularly dangerous in that the presence of more than one form of dementia increases
the risk of mortality (Barclay et al., 1986). The likelihood of developing mixed pathology
dementia increases with age (De Reuck et al., 2018).
Brain Health versus Disease Development
With an ever-growing population of aging individuals, instances of dementia are
expected to increase in the coming decades. Much of the research compiled by the medical and
scientific communities has focused on the development of treatments for the various forms of
dementia. However, an increasing portion of literature on the topic reflects a shift in attention
from dementia treatment to dementia prevention (Livingston et al, 2017; Rakesh et al., 2017).
Disease prevention has numerous advantages over disease treatment. For example, disease
prevention is much more cost effective than disease treatment (Yong et al., 2010). Furthermore,
by stopping a disease before it starts, the pain and suffering that accompanies the disease can be
avoided (Rakesh et al., 2017).
In terms of dementia prevention, Livingston et al. (2017) notes that “Dementia is by no
means an inevitable consequence of reaching retirement age, or even of entering the ninth
decade” (p. 2673-2674). Yet, while dementia is not necessarily inevitable for all individuals as
they age, the truth is, for many people, dementia is inescapable. The question of why some
people develop dementia as they age while others retain their cognitive faculties has yet to be
answered sufficiently by science. Brain reserve theory and cognitive reserve theory attempt to
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explain this discrepancy in the aging process by suggesting that individuals with higher levels of
reserve are better able to handle damage to the brain from physical means, such as traumatic
brain injuries and disease.
Brain Reserve and Cognitive Reserve
Ultimately, brain reserve theory and cognitive reserve theory seek to answer many of the
same questions in terms of brain health and cognitive capacity and ability. In many ways the two
concepts are so entwined that one cannot be fully understood without the other. On one hand,
brain reserve can be understood as the physiological characteristics of one’s brain (e.g., brain
size or number of neurons and synapses; Stern, 2002, 2009, 2012). Cognitive reserve, on the
other hand, refers to the psychological characteristics of one’s brain (e.g., one’s IQ or cognitive
processing abilities; Stern, 2002, 2009, 2012). Stern et al. (2020) have likened the complex
workings of the human brain to a computer system. Thus, the relationship between brain reserve
and cognitive reserve is analogous to the way computer hardware (brain reserve) and computer
software (cognitive reserve) direct system operations through the dynamic interplay of
mechanical structure and code, neither part achieving its purpose without the other.
Brain Reserve
The term “brain reserve” is defined as “neurobiological capital (numbers of neurons,
synapses, etc.) [. . . and] implies that individual variation in the structural characteristics of the
brain allows some people to better cope with brain aging and pathology than others before
clinical or cognitive changes emerge” (Stern et al., 2020, p. 1308). According to Lee (2002),
individuals with larger measures of brain reserve are more likely to overcome the lasting
negative effects of brain trauma from disease or injury more easily than individuals with smaller
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measures of brain reserve. Unlike cognitive reserve that can be (theoretically) improved through
intervention, brain reserve is static (Medaglia et al., 2017). An individual’s head and brain size,
for example, is biologically determined and little, if anything, can change that fact.
Like cognitive reserve, brain reserve is ordinarily quantified through proxies. Head
circumference, brain tissue volume and/or weight, and certain neurological markers, such as
genu corpus callosum fractional anisotropy (FA), posterior cingulate cortex FDG uptake, are
common surrogates (Neth et al, 2020; Stern, 2020). Research indicates that individuals with
increased brain reserve have lower instances of brain pathology. Larger head size, for example,
has been associated with lower instances of dementia in elderly patients (Pietschnig et al., 2015;
Persson et al., 2016; Feinkohl et al., 2017).
Cognitive Reserve
Stern et al. (2020) defines “cognitive reserve” as “the adaptability (i.e., efficiency,
capacity, flexibility) of cognitive processes that helps to explain differential susceptibility of
cognitive abilities or day-to-day function to brain aging [and] pathology” (p. 2). Cognitive
reserve serves as an active method for the brain’s protection (Medaglia et al., 2017). This
concept is largely influenced by environmental factors (Lee, 2003), which raises the possibility
of improvement in cognitive abilities and prevention of cognitive decline through the
manipulation of an individual’s environment. In other words, this theory suggests that one’s level
of cognitive reserve can be enhanced through lifestyle changes, such as educational level, social
interaction, or choice of occupation.
Recently, the study of cognitive reserve has shifted from a strictly sociobehavioral focus
to include physiological research as well. The availability of brain scanning equipment for
research purposes, such as magnetic resonance imaging (MRI) and positron emission
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tomography (PET) machines, has yielded promising new methods for the study of cognitive
reserve theory (Scarmeas, 2003). One such study detected links between the presence of certain
neural markers (efficiency of the right middle-temporal pole, for example) associated with
cognitive reserve and elderly individuals’ locations on the Alzheimer’s spectrum (Lee et al.,
2019). In addition, while examining neural networks in the brain, Medaglia et al. (2017) were
able to make connections between disruptions in the brain’s neural network and a decline in
cognitive ability in the elderly. This discovery offers one possible explanation for
disproportionate levels of cognitive reserve that some individuals possess, while others with
similar sociobehavioral backgrounds fall prey to cognitive decline due to age. See Figure 2.2

Figure 2.2

Illustration of the association between the emergence of dementia-associated
neuropathology.
(Mistridis, 2017, p.3)

While differences in resilience are easily observable, questions as to why certain
individuals possess higher degrees of cognitive reserve are more difficult to answer. Researchers
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have long studied the effects of certain environmental factors on cognitive reserve (see Stern,
2002; Stern, 2009; Stern, 2012; Stern et al, 1994; Stern et al., 2019, for example). Factors, such
as socioeconomic status, education, occupation history, diet/physical activity regimen, and social
and/or kin networks, are common proxies for cognitive reserve that have been validated by
science over the last few decades. For example, Mazzeo et al. (2019) found differing degrees of
cognitive decline among 263 individuals over the course of 7 years based on reading ability.
Furthermore, many studies have suggested an association between physical activity and
cognitive reserve (Lautenschlager et al., 2008; Busse et al., 2009; Rodakowski et al., 2015).
Familial Influences on Cognitive Reserve
While much research has been compiled on the relationships between cognitive reserve
and education level/IQ, occupation, socioeconomic status, leisure activities, and physical activity
(as discussed above), little information on the possible role of family on cognitive reserve is
present in the literature, despite the links between family, cognitive health, and social welfare.
For example, Saczynski et al., (2006) found that limited social engagement late in life was
associated with the development of dementia. However, the same study found that social
isolation in midlife was not associated with dementia development (Saczynski, et al., 2006).
Familial relationships are perhaps the most influential relationships that an individual can have
across his or her lifespan (Thomas et al., 2017). Moreover, Merz et al. (2009) states: “For better
and for worse, family relationships play a central role in shaping an individual’s well-being
across the life course” (p. 1). Research indicates that, as individuals age, familial relationships
become even more important (Milkie et al., 2008).
Evens et al. (2019) examined connections between social isolation and cognitive reserve
in older individuals. The authors found that lower levels of cognitive reserve are associated with
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greater social isolation. A meta-analysis by Pillai and Verghese (2009) found that, on the whole,
having a robust social network can be associated with a positive effect on one’s cognitive
abilities in old age. Furthermore, Mogensen and Wulf-Andersen (2017) determined that
cognitive rehabilitation after brain trauma is more successful when practiced in a home
environment. Additionally, Ihle (2018) determined that more social capital is associated with
higher levels of cognitive reserve in elderly people. A gap in the literature, however, exists when
it comes to the way in which family structure affects cognitive reserve levels in the older
population.
Defining Family
Scholars of all ilk, from social scientists to theologians to legal authorities, have long
sought to define the term family. One might ask twenty different people to define family and
receive twenty different definitions. Are family members then only those to whom some form of
blood tie or legal connection can be proven? Are long-term cohabitating couples not considered
family? Are friends with emotional bonds as tight as siblings not family? What about household
pets? This study will rely on the United States Census Bureau (2020) definition of family as “a
group of two people or more (one of whom is the householder) related by birth, marriage, or
adoption and residing together; all such people (including related subfamily members) are
considered as members of one family” (para. 36).
Benefits of Marriage
Social science researchers have long studied the effects that marriage has on the body,
mind, and community at large, and, on the whole, most data reveal that marriage is generally
beneficial to individuals and to society. Married individuals typically experience a number of
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health advantages that unmarried individuals do not, such as longer lives and fewer instances of
serious illnesses (e.g., Horn et al., 2013; Hughes & Waite, 2009; Perelli-Harris et al., 2018;
Robles et al., 2014; Steinberg-Schone & Weinick, 1998; Waite & Gallagher, 2001; Williams et
al., 2011; Wood & Goesling, 2009).
Physical Health Benefits of Marriage
Though not always the case, a plethora of research has linked marriage to numerous
physical health benefits. For example, Lillard and Waite (1995) concluded that married
individuals experience lower rates of early mortality than do unmarried individuals.
Additionally, this study indicated that for men the longer the duration of marriage, the lower the
risk of dying at a young age. Pienta et al. (2000) reached similar conclusions regarding morbidity
rates of men. Married individuals experience fewer chronic illnesses across all population
groups. Gordon and Rosenthal (1995) concluded that married individuals recover from and/or
are able to adapt to illness and injury more quickly than their single counterparts. Various other
studies have reached similar conclusions about links between physical health and marriage (see
Ribar, 2004; Rook & Zettel, 2005; Verbrugge, 1983; Wood et al., 2009).
Psychological Health Benefits of Marriage
Data from diverse reports reveal that the psychological health of married people is better,
on the whole, than single individuals. In a study focusing on the health benefits of marriage, for
instance, Tumin and Zheng (2018) observed that men who are likely to marry have better mental
health than men who are not likely to marry. (Though, to be fair, causal inference cannot be
made from this particular study; and it has yet to be determined whether or not marriage leads to
better psychological health or if individuals with better psychological health are more likely to
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marry.) Despite the lack of causal inference, correlations between psychological well-being and
marriage are generally agreed upon (Williams, 2003; Simon, 2002; Williams et al., 1992.)
Correspondingly, instances of depression have been found to be fewer in married individuals
(Horwitz et al., 1996) Additionally, Kim and McKenry (2002) found that married individuals
have better psychological well-being than non-married individuals. Numerous other studies have
found similar results (see Williams, 2003; Simon, 2002; Williams et al., 1992, for example).
Furthermore, marital status has been found to be a protective factor against cognitive decline in
middle and old age (Mousavi-Nasab et al., 2012; Van Gelder et al., 2006).
Other Benefits of Marriage
Aside from being linked to positive physical and psychological health outcomes, the
benefits of marriage extend to socioeconomic advantages. On the whole, married individuals
enjoy the accumulation of more wealth and experience greater economic stability than single
individuals (Wells & Zinn, 2004). Lower poverty rates have been correlated to marriage (Wells
& Zinn, 2004). Also, marriage has been shown to have positive intergenerational effects; for
example, children with married parents experience better health outcomes than children of single
parents (Wood et al., 2009).
Benefits of Parenthood
Nelson et al. (2012) called previous research on the subject “surprisingly limited and
inconsistent” (p. 3) and noted that the effects that parenthood have on wellbeing are mixed.
Some studies extol the positive effects of parenthood. For example, Nelson et al. (2012)
concluded that being a parent is associated with greater levels of happiness, positive emotion,
and greater life meaning, especially for fathers. Arpino and Balbo (2016) reached similar
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conclusions and were able to link parenthood to higher levels of life satisfaction. On the
contrary, other studies indicate that parenthood negatively impacts wellbeing (Evenson & Simon,
2005; Kahneman et al., 2004; McLanahan & Adams, 1987, for example). Pearlin (1989), for
example, noted that parenthood is a major life stressor, which can lead to negative effects on
psychological wellbeing, such as anxiety and/or depression. Nomaguchi and Milkie (2003)
reported that “[c]hildren create substantial new daily demands on parents’ time, physical energy,
and emotional energy” (p. 258). Furthermore, Nomaguchi and Milkie (2003) found that, while
parenthood leads to an increase in adults’ positive relationships with others (i.e., with friends,
family members, and other social groups), the loss of personal freedom that comes with
parenthood can negatively affect satisfaction with life. Alesina et al. (2004) found similar results,
citing a negative correlation between parenthood and subjective wellbeing.
Pets as Family
To many, family is not limited to humans. Most pet owners consider their pets to be
family members (Alber & Bullcroft, 1988; Livingston, 1969; Zilcha-Mano et al., 2011).
According to the 2011-2012 APPA National Pet Owners Survey, 72.9 million households in the
U.S. have companion animals, or pets, as they are most commonly called. This same survey lists
the dog as the top companion animal in the U.S., with an estimated 46.6 million households
owning dogs. The cat comes in second, owned by 38.9 million households. Interestingly,
however, while more households in the U.S. have dogs than cats, there are more cats (8.2 million
more, in fact) owned as pets in the U.S, which means that many households own multiple cats
(APPA, 2012b).
While cats and dogs are, by far, the two most common companion animals in the U.S.,
some pet owners prefer more exotic companions. Birds, horses, and small reptiles are a popular
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choice, with a combined 12.7 million U.S. households. Fish, both fresh water and salt water,
provide a low maintenance alternative to other high maintenance companion animals, such as
dogs and cats. Other small animals, such as rats, gerbils, hedgehogs, and chinchillas, make up
about 16 million of the pets owned in the U.S. (APPA, 2012b).
Companion animals are a multibillion-dollar industry. In 2012 alone, according to the
American Pet Product Association, Americans spent an estimated 52.8 billion dollars on food,
bedding, toys, health care, grooming, and other pet-related products (APPA, 2012a). Americans
appear willing to spare no expense when it comes to their beloved animal friends. The website
ilovedogdiamonds.com, for example, claims to sell the world’s most expensive dog collar. The
Amour, Amour, which lists for 3.2 million dollars, is fashioned with 1,600 handset diamonds
that total 52 carats.
The question, though, is why? Why do more than half of all Americans own at least one
companion animal? Why do Americans spend billions each year on their pets? What special
quality do these creatures possess? One possibility might be the health benefits that pets provide
their owners. For example, pet ownership helps alleviate loneliness, which can lead to depression
and a host of other physical and mental health issues (Gee et al., 2017; Sable, 1993). Siegel
(1993) found that pet owners visit the doctor less often than non-pet owners. The National
Institute of Health (NIH) (1987) reports that pet owners have better heart health, lower blood
pressure and cholesterol, and even longer lives. Pet-facilitated therapy (PFT) plays a key role in
many rehabilitation scenarios, including among child cancer patients, injured war veterans, and
elderly dementia patients (Brodie & Biley, 1999). Service animals also serve as priceless
helpmates to millions of individuals with disabilities worldwide (Semmel, 2002).
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Gertsman (1987) likens the relationship between owner and pet to that of a close friend or
family member. Researchers have found that pet owners, particularly single, divorced, and
remarried people, dog owners, and childless couples, tend to anthropomorphize or attribute
human characteristics to their pets (Albert & Bulcroft, 1987). Furthermore, other research found
that pet owners with high subjective SES often chose to remain childless, preferring their pets to
human children. This effect was not present for individuals with subjectively low SES (Gou et
al., 2021). One study found that looking at your pets as family members leads to improved
wellbeing (McConnell et al. 2019).
While scientific research abounds on the subject of the human/animal relationship, the
simple fact seems to remain for so many pet owners, the nonjudgmental way in which pets share
our lives is unparalleled by many human relationships. Beck and Katcher (1996) answer the
“why” of pet ownership quite succinctly: “Surely the most important role our pets play in our
lives is that they love us” (p. ix).
The influence of Cognitive Reserve on Cognitive Impairment
As noted earlier, brain reserve theory and cognitive reserve theory are used to explain
why some people experience cognitive impairment over time, while other people do not (Stern,
2002; Stern, 2009; Stern, 2012; Stern et al, 1994; Stern et al., 2019). Unfortunately, cognitive
reserve is rarely measured directly, but is often measured using proxy measures. The most
commonly used proxy measures of cognitive reserve— include education level/IQ,
socioeconomic status, occupation type, leisure activities, and physical activity (Stern, 2020).
These measures are often examined as the outcome (i.e., proxies of cognitive reserve; Stern,
2020), yet it is likely that several of these measures also have potential to influence directly

27

whether someone experiences cognitive impairment or not. Said factors and their influence are
discussed below.
Education/Socioeconomic Status, and Occupation Type
Although often measured as separate indicators of cognitive reserve, education/IQ,
socioeconomic status, and occupation type are often highly related to one another. For example,
lifelong occupational complexity is regularly used in conjunction with educational attainment as
a measure for cognitive reserve for practical purposes. More highly educated individuals usually
secure more challenging careers (Vilorio, 2016). However, occupational complexity and
educational attainment are not mutually exclusive. An advanced education does not necessarily
translate into a complex career path, nor do all complex occupations necessarily always require
an advanced education. As such, these ideas are discussed together in the current study.
Education is perhaps the most commonly used and validated proxy measure of cognitive
reserve. Katzman (1993) studied 5,055 individuals in Shanghai, China, over the age of 55 to
determine if there was a correlation between level of education and the development of
dementia. Data revealed that lower levels of education were associated with the increased
development of dementia. Likewise, a similar study of nondemented older individuals in
Manhattan, NY (N = 593), found that participants with higher lifetime educational attainment
were less likely to be diagnosed with dementia over a 4-year period (Stern, 1994).
Higher socioeconomic status has also been connected to better health outcomes in
numerous studies (e.g., Lantz et al., 1998; Schulz et al., 2002; Sudano & Bake, 2006). Likewise,
higher socioeconomic status has also been linked with better cognitive health; more specifically,
individuals with higher income levels tend to have cognitive health that is superior to their lower
income level counterparts (Stern et al., 1994; Anttila, 2002; Sattleretal., 2012). Schwartz et al.
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(2019) surveyed 442 participants and proposed a possible answer as to why individuals with a
higher socioeconomic status typically express higher levels of cognitive reserve. The authors
determined that these individuals are more likely to have access to and participate in activities
that have been shown to build reserve. For example, said individuals have a greater access to
educational opportunities and leisure activities.
Highly complex occupations and/or occupations that are considered higher-tiered
(management positions and positions that are mentally strenuous, for example) also have been
correlated with better cognitive health (Andel et al., 2005; Boots et al, 2015; Jonaitis et al.,
2013). Individuals with supervisory responsibilities have been shown to experience lower rates
of hippocampal atrophy and fewer instances of dementia (Suo et al., 2012). Various studies have
examined the link between occupational complexity and cognitive reserve later in life. For
example, Jonaitis et al. (2013) examined 1,510 middle-aged adults in the Midwestern United
States, ages 45-60 with a history of Alzheimer’s disease to ascertain if there was a connection
between occupational complexity and cognitive reserve. The authors found that individuals
whose careers required them to process complex data regularly showed higher levels of cognitive
reserve. Additionally, a study of 10,079 Swedish twins discovered similar findings with regards
to how complex their interactions with coworkers were while on the job (Andel et al., 2005).
Numerous other examples of concurrent results are present in the literature (see; Boots et al,
2015; Lo & Jagust, 2013; Garibotto et al., 2008; etc.).
Volunteer Service, Leisure Activities, and Physical Activity
Having greater socioeconomic status and more flexible employment opportunities
provides people with greater opportunities to engage in activities of their choosing (Schwartz et
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al., 2019). However, these activities also provide numerous health benefits, including benefits to
mental health.
Research indicates that the average person spends up to 84.3 minutes a day interacting
with friends in some form or fashion (Canadian Index of Wellbeing, 2022). Furthermore, social
integration or spending time with others in a social setting (i.e., friendship) has been correlated
with numerous health benefits. Averett et al. (2014) states that “Social capital […] has
increasingly been touted as an explanation for a wide range of phenomena including economic
well-being, crime, education, and health” (p. 181). Cundiff and Matthews (2018) found that men
who were better socially integrated as children had better blood pressure and lower body mass
index. Furthermore, Holt-Lunstad et al. (2010) linked lower morbidity and mortality rates to
greater social support. Researchers have also found that individuals that are socially isolated are
prone to increased levels of health issues (Caspi et al, 2006; Gustafsson et al., 2012; HoltLunstad et al., 2008).
Spending one’s free time volunteering has been shown to be associated with both better
physical and mental health (Anderson et al., 2014; Jenkinson et al., 2013; Kim et al., 2020;
Webster et al., 2021). Yunqing and Ferraro (2006) found that individuals who spend time
volunteering later in life experience particularly positive effects on their health, such as lower
rates of depression. Simularly, Musick and Wilson (2003) also linked volunteer service to lower
rates of depression, although the authors attribute most of this positive effect to the social
interaction that often accompanies volunteer service rather than the actual volunteer service
itself. Another study found that individuals over the age of 70 who volunteer regularly self-report
better mental and physical health than those who do not volunteer (Lum & Lightfoot 2005).
However, the results of this study did not report actual evidence of fewer physician-diagnosed
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medical conditions (Lum & Lightfoot 2005). These authors speculate that volunteer service my
not function as a deterrent to the development of certain medical conditions, but rather it may
serve as a mechanism for positively coping with illness.
Researchers have examined the connection between leisure activities and cognitive health
from many angles. Scarmeas et al. (2001) followed 1,772 healthy individuals over the age of 65
for up to 7 years. Participants’ leisure activities were assessed annually for neurological changes.
Of the total participants, 207 developed dementia. However, those individuals that participated in
numerous leisure activities were found to be less likely to develop dementia. Verghese et al.
(2003) concluded that leisure activities, such as reading, playing board games, playing musical
instruments, and dancing, appeared to serve as a deterrent to dementia development. Additional
analyses by other scholars reveal similar findings (e.g., Wang, Kapp, Winblad, & Fratiglioni,
2002; Wang et al., 2012; Sorman et al., 2014; Sauter etal., 2018). This connection between
leisure activities shows remarkable promise and certainly calls for further research.
The connection between physical activity or physical exercise with cognitive health has
also been examined within multiple studies. For example, Hamer and Chida’s (2009) metaanalysis of 16 research studies that met all inclusion criteria (totaling 163,797 nondemented
individuals between the 16 studies) concluded that the more physical activity that an individual
participates in, the lower the risk of developing dementia. Conversely, despite the relative
abundance of research on the topic, not all conclusions have been unanimous. Verghese et al.
(2003) observed connections between increased cognitively stimulating activities and lower risk
for dementia; however, no association between physical activity and a reduced risk for dementia
was found.
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Despite considerable evidence that all of the factors discussed above are sound predictors
of cognitive reserve, no one concept on its own can serve to accurately predict an individual’s
level of cognitive health. For this reason, cognitive reserve is usually examined through a lens of
multiple predictors. Fratiglioni and Wang (2007) suggest that a combination of cognitive,
physical, and social activities is most beneficial for building reserve and delaying dementia.
Also, because it is almost impossible for many of these convenience measures to be adequately
considered in complete isolation, as each is so interrelated (for example, education affects
occupational attainment, which affects socioeconomic status, which affects leisure time
activities, and so on), studying their combined influence on cognitive reserve is most logical and
scientifically sound. Similarly, post-diagnosis interventions that are most successful often
include a combination of cognitive, physical, and social components (Coley, 2019). Another
study determined that higher levels of “total activity” were associated with lower levels of
dementia development (Sorman et al., 2014).
Conclusion
As discussed in depth above, the ever-growing population of older individuals translates
to an ever-growing number of dementia diagnoses (Lautenschlager et al., 2008). Many factors
contribute to an individual’s susceptibility to dementia, including genetics, environmental
factors, and lifestyle choices (Alzheimer’s Association, 2020; Haque & Levey, 2019;
Queensland Brain Institute, 2021b). Yet, two individuals with similar backgrounds may
experience cognitive decline differently. One may develop dementia, while the other does not.
This has led to the development of cognitive reserve theory, which posits that this disparity is the
result of individual differences in levels of cognitive reserve (Lee, 2003; Medaglia et al., 2017;
Stern et al., 2020.) Using cognitive reserve as the theoretical foundation, this project seeks to
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understand what if any influence family, including marital status, parenthood status, and pet
ownership, as well as volunteerism, leisure activities, and physical activities have on cognitive
decline, both concurrently and over time.
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CHAPTER III
METHODS
Sample
Data for this study came from the Americans’ Changing Lives (ACL) survey (House,
2018), which is a multi-wave panel study that collected data across 5 waves from 1986 – 2011
(House, 2018). The ACL is a nationally representative sample of cohort longitudinal data
collected from a diverse population on a variety of topics, including demographics, relationship
information, and mental and physical health among middle-aged and older Americans (House,
2018). The survey was conducted by the Institute for Social Research, Survey Research Center,
at the University of Michigan and funded by the National Institute on Aging (House, 2018). The
data was accessible to the public through the Inter-university Consortium for Political and Social
Research via the website https://acl.isr.umich.edu/ (House, 2018).
Multiple published research studies have utilized date from the ALC to examine various
health and social issues. For example, Umberson (1992) and Lui and Umberson (2008) used data
from the ACL survey to study how an individual’s health is affected by his or her marital status.
Other researchers have looked at romantic relationships (Moorman, Booth, & Fingerman, 2006),
social involvement (Tang, 2009), and depression (Fiori, Antonucci and Cortina (2006).
Participants were surveyed through face-to-face interviews, telephone interviews, and
computer-assisted interviews. The first wave of interviews was conducted in 1986 (W1; n =
3,617) with follow-up interviews conducted in 1989 (W2, n = 2,867), 1994 (W3; n = 2,562),
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2001 (W4; n = 1,787), and 2011 (W5; n = 1,427). Individuals over the age of 60 and African
Americans were sampled at twice the rate of non-whites and individuals under the age of 60
(Ferrara & Booth, 1999). The sample was selected with a multistage area of probability sample
design of non-institutionalized U.S. households over the age of 25-years-old in the continental
U.S. (House et al., 1994). In other words, the data was collected from geographic areas on which
there was a known probability of reaching the intended population (Hall, 2008). The study
population was identified through a four-stage sampling process: (1) primary stage sampling of
U.S. Standard Metropolitan Statistical Areas (SMSA’s) and counties; (2) second stage sampling
of area segments; (3) third stage sampling of housing units within the sampled area segments;
and (4) random selection of a respondent from the selected households (House 2018).
Additionally, if a male was over the age of 65 and married, his wife was also included in the
study (House, 2018).
The initial wave of the ACL survey (1989) was conducted via face-to-face interviews that
lasted approximately 86 minutes each (House et al., 1994). Interviews were conducted in the
interviewee’s home between May and October of 1986 (House et al., 1994). Wave 1 of the ACL
survey had a response rate of 70% among sample households and 68% among sampled
individuals (House et al., 1994). Researchers attempted to contact all 3,617 participants from
Wave 1 for Wave 2 of the survey; however, only 2,867 of the initial participants responded (83%
survival response rate) (House, 2018). The attrition rate between Wave 1 and Wave 2 was due to
178 deaths and 572 non-responders (Auh, 2009). For Wave 3, researchers again tried to contact
all original respondents from Wave 1. At the time of Wave 3, there had been 366 additional
respondent deaths (544 death total since Wave 1) (Auh, 2009). Additionally, 511 of the original
respondents did not respond, totaling 2,562 (survivor response rate of 83%) for Wave 3 (Auh,
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2009; House, 2018). Of the 2,562 respondents in Wave 3, 164 participants interviews were
conducted via proxy interview because the original interviewee suffered from some form of
impairment (i.e., a physical or mental health issue) (ACL, 2022). For Wave 4, researchers
continued to follow the original cohort. There were 640 new deaths between Wave 3 and Wave 4
(1,184 deaths total) (Auh, 2009). Furthermore, 646 of Wave 1 respondents did not respond
(Auh, 2009), totaling 1,787 respondents for Wave 4. Wave 4 interviews included 95 proxy
interviews (ACL, 2022). At Wave 5, researchers continued to follow the original cohort. A total
of 1,427 participants were surveyed (81% of survivors) (ACL, 2022). Wave 5 included 108
proxy interviews (ACL, 2022). Researchers conducted mortality tracking through the National
Death Index (NDI) (ACL, 2022). ALC data were weighted to account for variations in response
rates, differences among probabilities of sample selection, and post-stratification (Dagdas, 2017;
House et al., 1994).
Although data were collected over five waves, the current study will only examine data
collected in Wave 2 (1989) and Wave 5 (2011). The decision to use data from Wave 2 instead of
Wave 1 was made based on the fact the certain questions were added to the Wave 2
questionnaire (namely, questions of pet ownership) that were absent from the Wave 1
questionnaire. Additionally, Wave 5 was chosen because it was the most recently collected data
available at the time of the current study.
Wave 2 participants (n = 2,867) were between the ages of 28 and 98 (M = 56.58; SD =
17.63); 36.2% of respondents were male (n = 1,037) and 63.8% were female (n = 1,830). Racial
demographics for Wave 2 participants were as follows: 66.5% (n = 1,906) White, 30.5% (n =
874) Black, 1.4% (n = 40) American Indian, 0.9% (n = 26) Hispanic, and 0.7% (n = 21) Asian.
Wave 5 participants (n = 1,427) were between the ages of 50 and 98 (M = 64.6, SD = 11.3);
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38.7% of respondents were male and 62.3% were female. Racial demographics for Wave 5 were
as follows: 67.8% (n = 894) White, 28.8% (n = 380), 1.3% American Indian (n = 17), 1.0 %
Hispanic (n = 13), and 1.1 % Asian (n = 15). See Table 3.1 for a complete breakdown of study
demographics.
Measures
Dependent Variables
For the purposes of this current study, cognitive impairment and difficulty remembering
will serve as the dependent variables. Cognitive impairment for Wave 2 and Wave 5 of data
collection was assessed using a shortened version of the Short Portable Mental Status
Questionnaire [SPMSQ] (Byrd, 2017; Erkinjuntti, 1987). The SPMSQ was developed to assess
the complete spectrum of cognitive performance—from no cognitive impairment to severe
cognitive impairment (Albert et al., 1991). The SPMSQ measures an individual’s orientation by
asking the participant to name the current date and day of the week. Knowledge of current and
past affairs were measured by asking the participant to name the current President of the United
States and the previous President of the United States. Working memory was assessed through a
serial 3’s subtraction test. Participants were asked to subtract three from 20, to report that
answer, and to continue subtracting three until they reach the number two. To be scored as
correct, the participant had to complete each subtraction without error. Incorrect answers, as well
as, refusing an attempt resulted in a score of incorrect (Pfeiffer, 1975). Participants were given 1
point for each incorrect response and points were totaled. Participants were scored on a single
item scale ranging from 0 to 5, with a score of 0 being no impairment and a 5 being significant
impairment (House, 2018). (See Figure A.1 for Short Portable Mental Status Questionnaire.)
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Among Wave 2 respondents (n = 2,867, M = 0.54, SD = 0.91), 1,846 (64.4%) received a
score of 0, (no cognitive impairment). Additionally, 691 (24.1%) received a score of 1; 193
(6.7%) received a score of 2; 81 (2.8%) received a score of 3; and 41 (1.4%) received a score of
4. Only 15 (0.5%) individuals scored a 5 on the cognitive impairment evaluation. (Table 3.1).
Among Wave 5 respondents (n = 1,319, M = 0.65, SD = 0.84), 709 (53.8%) received a score of
0, (no cognitive impairment). Additionally, 422 (32.0%) received a score of 1; 136 (10.3%)
received a score of 2; 44(3.3%) received a score of 3; and 7 (0.5%) received a score of 4. Only 1
(0.1%) individual scored a 5 on the cognitive impairment evaluation (Table 3.1.)
Difficulty remembering at Wave 2 and Wave 5 was evaluated via interviewer’s
observational assessment (House, 2011). The interviewer was asked, “How much difficulty did
the respondent have remembering things that you asked him/her about?” (House, 2011).
Responses were ranked using a single item on a 5-point scale: 1 (no difficulty remembering), 2 (a
little difficulty), 3 (some difficulty), 4 (a lot of difficulty), and 5 (could not remember) (House,
2011).
Among Wave 2 respondents (n = 2,853, M = 1.48, SD = 0.81), 1,941 (53.7%) received a
score of 1 (no difficulty remembering); 575 (15.9%) received a score of 2; 229 (6.3%) received a
score of 3; 103 (2.8%) received a score of 4; and 5 (0.1%) received a score of 5. Among Wave 5
respondents (n = 1,412, M = 1.63, SD = 0.80), 767 (54.3%) received a score of 1; 439 (31.1%)
received a score of 2; 168 (11.9%) received a score of 3; 38 (2.7%) received a score of 4; and 0
(0.0%) received a score of 5 (Table 3.1.)
Independent Variables
To examine the influence of family and frequency of volunteerism, and the frequency of
leisure, social, and physical activities on cognitive impairment and difficulty remembering in
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older individuals, the following independent variables were examined: marital status, number of
children, pet ownership, volunteer service, occupation type, socioeconomic status, number of
hours spent reading per week, number of hours spent watching television or listening to the
radio, frequency of visits with friends, and level of physical activity. A detailed explanation of
each independent variable is below.
Marital Status
Participants were asked to indicated their marital status as one of the following: married,
separated, divorced, widowed, or never married. Responses were originally categorized as
follows: “married” (coded as 1, n = 1,573. 54.9%), “separated” (coded as 2, n = 100, 3.5%),
“divorced” (coded as 3, n = 352, 9.7%), “widowed” (coded as 4, n = 580, 16.0%, and “never
married” (coded as 5, n = 262, 7.2%). (Table 1.) However, for the purpose of the current study,
marital status was collapsed for simplicity into two categories: married (coded as 1, n = 1,573,
54.9%) and non-married (coded as 2, n = 1,294, 45.1%). (Table 3.1.)
Number of Children
Parenthood status at Wave 2 was measured by determining the total number of children
for each study participant. The vast majority of survey respondents (n = 2,423) (84.5%) were
parents, with the total number of children each respondent had at the time of Wave 2 was as
follows: 15.5% (n = 444) did not have children; 14.3% (n = 409) had only one child; 25.5% (n =
730) of respondents had two children; 19.7% (n = 566) of respondents had three children, and
25% (n = 718) of respondents had four or more children. (Table 3.1.)
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Pets
Each survey respondent was asked at Wave 2 if they had any pets in their home. Slightly
over half (n = 1,574) or 55.0% of respondents did not own pets (coded as 0), while 45% (n
=1,289) did own pets (coded as 1) (Table 3.1.)
Occupation Type
Each respondent was asked at Wave 2 what type of employment the respondent had.
Response options included an 11-point scale, ranging from professional or managerial positions
(coded as 1), to craftsmen and laborers (coded as 3 and 5, respectively), to not employed (e.g.,
retired (coded as 7) or disabled (coded as 8)). However, for the purpose of the current study,
these responses were collapsed into three main occupation types: “Retired, Disabled, or
Unemployed” (coded as 0; n = 932, 33.1%); “Blue Collar” positions (coded as 1; n = 1,360,
48.3%); and “White Collar” positions (coded as 2; n = 521, 18.5%). (Table 3.1.)
Socioeconomic Status
Socioeconomic status was measured with a composite of each individual’s income and
education (House et al., 1990). Participants’ socioeconomic status at Wave 2 (M = 1.95, SD =
0.76) was assessed using a 4-point scale (House et al., 1990). “Low SES” was defined as both 0
– 11 years of education and an income of less than $20,000 annually (coded as 1; n = 1,142,
31.6%). “Lower-middle SES” was defined as either 0 – 11 years of education or income less than
$20,000 annually, but not both (coded as 2; n = 1,515, 41.9%). “Upper-middle SES” was defined
as 12 to 15 years of education and an income greater than or equal to $20,000 annually (coded as
3; n = 960, 26.5%). “High SES” (coded as 4) was defined as 16 or more years of education and
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income greater than $20,000 annually. None of the survey respondents reported having “High
SES” status (House et al., 1990). (Table 3.1.)
Volunteer Service
Survey respondents were asked at Wave 2 to report the number of volunteer service hours
participated in over the previous year. Volunteer service hours (M = 25.52, SD = 52.45) ranged
from 0 – 200 service hours for the last year (Table 3.1.)
Number of Hours Spent Reading
At Wave 2 respondents were asked to report the total number of hours spent reading per
week (M = 2.08, SD = 1.35). Responses were categorized as follows: “none” (coded as 0) (n =
195, 6.8%), “less than 5 hours” (coded as 1) (n = 954, 33.3%), “5 – 9 hours” (coded as 2) (n =
862, 30.1%), “10 – 14 hours” (coded as 3) (n = 405, 14.1%), “15 – 19 hours” (coded as 4) (n =
190, 6.6%), or “20 or more hours” (coded as 5) (n = 262, 9.1%) (Table 3.1.)
Number of Hours Spent Watching Television or Listing to the Radio
At Wave 2, respondents were asked to report the total number of hours spent per week
watching television and/or listening to the radio per week (M = 3.22, SD = 1.53). Responses
were as follows “none” (coded as 0) (n = 23, 0.8%); “less that 5 hours” (n = 250 to “20 or more
hours” (coded as 5) (n = 972, 33.9%). (Table 3.1.)
Frequency of Visits with Friends
At Wave 2 respondents were asked “How often do you get together with friends,
neighbors or relatives and do things like go out together or visit in each other's homes? Would
you say more than once a week, once a week, 2 or 3 times a month, about once a month,
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less than once a month, or never?” (House, 2018). Responses (M = 2.72, SD = 1.28) were
“never” (coded as 0, n = 149, 7.1%), “less than 1 time a month” (coded as 1, n = 267, 12.8%), “1
time a month” (coded as 2, n = 389, 18.6%), “2-3 times a month” (coded as 3, n = 495, 23.6%),
“1 time per week” (coded as 4, n = 794, 37.9%). (Table 3.1.)
Physical Activity
At Wave 2, respondents’ levels of physical activity were scored on a scales ranging from
1 – 100. The scores were then broken down into 20-degree increments called quintiles for
reporting. Quintiles (M = 2.58, SD = 1.38) ranged from “Lowest 0 – 20 Quintile” (coded as 1),
“20 – 40 Quintile” (coded as 2), “40 – 60 Quintile” (coded as 3), “60 – 80 Quintile” (coded as 4),
“Highest 80 – 100 Quintile” (coded as 5). Respondents in the highest quintile were the most
physically active (Table 3.1.)
Control Variables
Age, race (white or non-white), and gender were included in the analysis as control
variables (Table 3.1.) For the purposes of this study, race was considered as white (coded as 1)
and non-white (coded as 2). Only female (coded as 0) and male (coded as 1) were considered for
gender.
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Table 3.1

Descriptive statistics of variables of interest
Range

M
0.38bc

SD

f

%

Gender
Male
2,259 37.50%
Female
1358 62.50%
abc
Age
28 – 98 56.58
17.63
Race
White
2,323 64.20%
Black
1,174 32.50%
Hispanic
43
1.20%
American Indian
47
1.30%
Asian
30
0.80%
abc
Marital Status
2.25
1.50
Married
54.90%
Separated
3.50%
Divorced
12.30%
Widowed
20.20%
Never married
9.10%
abc
Number of Children
1 – 16 2.57
2.01
Pet Ownership
Yes
1,289 45.00%
No
1,574 55.00%
Volunteer Hours per year
0 – 200 25.25
52.45
abc
Occupation
0.85
Retired/Disabled/Unemployed
932
33.10%
Blue Collar
1,360 48.30%
White Collar
521
18.50%
abc
Socioeconomic Status
1 – 3 1.95
0.76
Low SES
1142
31.6%
Lower-Middle SES
1515
41.9%
Upper-Middle SES
960
26.5%
bc
Hours Reading per Week
1 – 5 2.08
1.3
bc
Hours Watching TV/Listing to Radio
1 – 5 3.22
1.53
abc
Visits with Friends
0 – 5 2.72
1.28
abc
Physical Activity Level
1 – 5 2.58
1.38
a
Note: denotes a significant difference between males and females; b denotes a
significant difference between whites and non-white; c denotes a significant difference
between married and non-married individuals
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Table 3.1 (continued)
Range

f

%

1,846
691
193
81
41
15

64.40%
24.10%
6.70%
2.80%
1.40%
0.50%

709
422
136
44
7

53.80%
32.00%
10.30%
3.30%
0.50%

1

0.10%

No Difficulty

1,941

68.00%

A little Difficulty

575

20.20%

Some Difficulty

229

8.00%

A lot of Difficulty

103

3.60%

Could not Remember

5

0.20%

No Difficulty

767

54.30%

A little Difficulty

439

31.10%

Some Difficulty

168

11.90%

A lot of Difficulty

38

2.70%

Cognitive Impairment Level at Wave 2
0
1
2
3
4
5
Cognitive Impairment Level at Wave 5
0
1
2
3
4

M

SD

0.54abc

0.91

0.65abc

0.84

5
1.48abc

Difficulty Remembering at Wave 2

1.63bc

Difficulty Remembering at Wave 5

0.81

0.8

Could not Remember
0
0
Note: a denotes a significant difference between males and females; b denotes a significant
difference between whites and non-white; c denotes a significant difference between married and
non-married individuals
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Plan of Analysis
This study utilized descriptive statistics, independent sample t-tests, and hierarchical
regression modeling examined with in SPSS Version 28. Hierarchical regression modeling was
chosen to the allow author to choose which variables to enter at which stage in the model based
upon research discussed in the previous chapter as opposed to stepwise regression modeling, in
which SPSS directs this decision. Independent sample t-tests were conducted to explore
differences in the dependent variables by gender, race, and marital status. For the hierarchical
regression analyses, demographic control variables (sex, race, and age) were entered in Step 1;
primary variables of interest (marital status, number of children, pets in the home, occupation
type, and socioeconomic status) were entered in Step 2. Secondary variables of interest
(volunteer service, amount of time reading, amount of time watching television, time spent with
friends, and level of physical activity) were entered in Step 3.
An a priori power analysis was conducted using G*Power version 3.1.9.7 (Faul et al.,
2007) to determine the minimum sample size required for the above analysis. Results indicated
the required sample size to achieve 80% power for detecting a medium effect, at a significance
criterion of α = 0.05, was N = 113 for multiple regression modeling. Thus, the obtained sample
size of N = 2,867 is adequate to conduct this test.

45

CHAPTER IV
RESULTS
Demographic and descriptive statistics have been reported in Table 3.1.
Independent sample t-tests were examined to identify potential differences in the
variables of interest by race, sex, and marital status for Wave 2 and Wave 5. (Note that waves
not individuals were compared). In terms of differences by race, white participants were
compared to non-white participants at Wave 2 (1989) and Wave 5 (2011). These analyses
revealed that white individuals (M = 0.39, SD = 0.76) experienced on average significantly less
cognitive impairment than non-white individuals (M = 0.85, SD = 1.1; t(2865) = -12.84, p <
0.001) at Wave 2. White individuals (M = 0.54, SD = 0.81) also experienced significantly less
cognitive impairment than non-white individuals (M = 0.89, SD = 0.87; t(1317) = -7.12, p
<0.001) at Wave 5. (Table 3.1.) For complete t-test results, see Table A.2 in Appendix A.
In terms of differences by sex at Wave 2, females (M = 0.58, SD = 0.93) were found to
have less cognitive impairment than males (M = 0.48, SD = 0.87; t(2865) = 2.78, p < 0.05). This
pattern was true for Wave 5 also, as females (M = 0.70, SD = 0.87) were found to have less
cognitive impairment than males (M = 0.57, SD = 0.80; t(1,317) = 2.77, p < 0.05. (Table 3.1.)
For complete t-test results, see Table A.3 in Appendix A.
In terms of marital status at Wave 2, married individuals (M = 0.40, SD = 0.75)
experienced less cognitive impairment than non-married individuals (M = 0.71, SD = 1.05;
t(2865) = -9.20, p < 0.001). This pattern was also true for Wave 5, as married individuals (M =
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0.55, SD = 0.79) experienced less cognitive impairment than non-married individuals (M = 0.75,
SD = 0.87; t(1167) = -3.71, p <0.001. (Table 3.1.) For complete t-test results, see Table A.3 in
Appendix A.
To explore the main research questions, hierarchical linear regression models were
conducted to examine factors that predict concurrent cognitive impairment at Wave 2. The
demographic control variables of sex, race (white vs. non-white), and age were entered into Step
1. Primary independent variables of interest (marital status, number of children, pets in the home,
occupation type, and socioeconomic status) were entered into Step 2. Volunteer service, amount
of time reading, amount of time watching television, time spent with friends, and level of
physical activity were entered in Step 3. The results of this first regression model explained
23.4% of the variance in cognitive impairment at Wave 2 (R2 = 0.234, F(13, 1,038) = 48.0, p <
0.001; see Table 4.1). Sex, number of children, amount of time spent watching television, and
level of physical activity were not significantly related to cognitive impairment at Wave 2.
However, race (β = 0.14, p ≤ .001), age (β = 0.17, p ≤ .001), marital status (β = 0.06, p = 0.005),
and pets in the home, (β = 0.05, p = 0.01) were significantly and positively related to cognitive
impairment. Occupation (β = -0.69, p = 0.003), socioeconomic status (β = -0.18, p < 0.001),
volunteer service (β = -0.04, p < 0.036), amount of time spent reading (β = -0.17, p < 0.001), and
frequency of visits with friends (β = -0.077, p < 0.001) were significantly and negatively related
to cognitive impairment. (Table 4.1.)
A second hierarchical linear regression model was conducted to examine factors that
predict cognitive impairment at Wave 5, controlling for Wave 2 cognitive impairment. The same
process was followed, as outlined above, except that Wave 2 cognitive impairment was entered
as the first step. The results of this multivariate regression analyses are reported in Table 4.2 and
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explained 19.9% of the variance in cognitive impairment at Wave 5, when controlling for
cognitive impairment at Wave 2 (R2 = 0.199, F(14, 846) = 15.04, p < 0.001). Cognitive
impairment at Wave 2 explained nearly 10% of the variance in cognitive impairment at Wave 5.
Sex, number of children, pets in the home, volunteer service, amount of time watching television
or listening to the radio, and level of physical activity, all measured at Wave 2, were not
significantly related to cognitive impairment at Wave 5. However, cognitive impairment at Wave
2 (β = 0.23, p ≤ .001), race (β = 0.10, p = 0.004), age (β = 0.20, p ≤ .001), and marital status (β =
0.07, p = 0.05), measured at Wave 2, were significantly and positively related to cognitive
impairment at Wave 5. Occupation (β = -0.93, p = 0.005), socioeconomic status (β = -0.68, p =
0.04), amount of time spent reading (β = -0.19, p = 0.007), and frequency of visits with friends (β
= -0.08, p = 0.01), measured at Wave 2, were significantly and negatively related to cognitive
impairment at Wave 5. (Table 4.2.)
A third hierarchical linear regression model was conducted to examine factors that
predict concurrent difficulty remembering at Wave 2. The demographic variables of sex, race
(white vs. non-white), and age were entered into Step 1. The primary variables of interest
(marital status, number of children, pets in the home, occupation, and socioeconomic status)
were entered into Step 2. Volunteer and leisure activities (volunteer service, amount of time
reading, amount of time watching television or listening to the radio, time spent with friends, and
level of physical activity) were entered into Step 3. Results from this multivariate regression
analyses are reported in Table 4.3. The results of this regression model explained 23.4% of the
variance in difficulty remembering at Wave 2 (R2 = 0.234, F(13, 2,029) = 47.63, p < 0.001).
Total number of children, pets in the home, volunteer service, amount of time watching
television or listening to the radio, and level of physical activity were not significantly related to
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difficulty remembering at Wave 2. However, sex (β = 0.23, p ≤ .001), race (β = 0.07, p = 0.002),
age (β = 0.234, p ≤ 0.001), and marital status (β = 0.062, p = 0.005) were significantly and
positively related to difficulty remembering. Occupation (β = -0.64, p = 0.006), socioeconomic
status (β = -0.131, p ≤ 0.001), amount of time spent reading (β = -0.159, p ≤ 0.001), and
frequency of visits with friends (β = -0.103, p ≤ 0.001) were significantly and negatively related
to difficulty remembering.
A fourth hierarchical linear regression model was conducted to examine factors that
predicted difficulty remembering at Wave 5, controlling for difficulty remembering at Wave 2.
The same process was followed, as outlined above, except that Wave 2 difficulty remembering
was entered as the first step. The results of this multivariate regression analysis are reported in
Table 4.4 and accounted for 17.5% of the variance in difficulty remembering at Wave 5, (R2 =
0.175, F(14, 906) = 13.71, p < 0.001). Difficulty remembering at Wave 2 explained 7.8% of the
variance in difficulty remembering at Wave 5. Sex, race, marital status, and total number of
children, all measured at Wave 2, were not significantly related to difficulty remembering at
Wave 5. Volunteer service, amount of time spent reading, frequency of visits with friends, and
level of physical activity, all measured at Wave 2, were not significantly related to difficulty
remembering at Wave 5. However, difficulty remembering at Wave 2 (β = 0.251, p ≤ 0.001), age
(β = 0.194, p ≤ 0.001), and pets in the home (β = 0.085, p = 0.01) was significantly and
positively related to difficulty remembering at Wave 5. Occupation (β = -0.108, p ≤ 0.001) and
socioeconomic status (β = -0.079, p = 0.018) were significantly and negatively related to
difficulty remembering at Wave 5. (Table 4.4.)
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Table 4.1

Results of Hierarchical Linear Regression Analysis Predicting Cognitive Impairment at Wave 2

Variable
Constant
Sex
Race
Age
Marital Status

B
0.92
0.05
0.48
0.02

Model 1
SE B
β
0.09
0.04 -0.02
0.04
0.25***
0.00
0.28***

Number of Children
Pets in home
Occupation
SES
Volunteer Service

Model 2
B
SE B
0.07
0.16
0.01
0.04
0.34
0.04
0.01
0.00
0.11
0.04
0.02
0.10
-0.11
-0.28

Amount of Time spent Reading

0.01
0.17***
0.15***
0.06**

Model 3
B
SE B
0.38
0.18
0.00
0.04
0.28
0.04
0.01
0.00
0.12
0.04

0.00
0.14***
0.17***
0.06**

0.01

0.03

0.01

0.01

0.01

0.04
0.03
0.03

0.05*
-0.08***
-0.23***

0.10
-0.09
-0.23
0.00

0.04
0.03
0.03
0.00

0.05*
-0.07**
-0.19***
-0.04*

-0.12

0.02

-0.17***

0.00

0.01

0.00

-0.06
0.01

β

Amount of Time spent Watching
TV or Listening to the Radio
Visits with Friends
Level of Physical activity
R2

13.70%

20.00%

0.02
0.02
23.40%

F for change in R2

108.19

63.68

47.98

* p ≤ .05; ** p ≤ .01; *** p ≤ .001
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β

-0.08***
0.01

Table 4.2

Results of Hierarchical Linear Regression Analysis Predicting Cognitive Impairment at Wave 5, Controlling for Wave 2
Cognitive Impairment
Model 1

Model 2

B

SE B

β

0.23***
-0.04
0.12***
0.20***
0.06
0.01
0.05
-0.10**
-0.08*

0.06
0.29
-0.05
0.18
0.06
0.12
0.00
0.08
-0.12
-0.08
0.00

0.25
0.04
0.05
0.06
0.00
0.06
0.02
0.05
0.04
0.04
0.0

0.23***
-0.03
0.10**
0.20***
0.07*
0.00
0.05
-0.1**
-0.07*
-0.01

Time spent Reading

-0.06

0.02

-0.10**

Time Spent Watching TV
or Listening to the Radio

0.01

0.02

0.01

Visits with Friends

-0.05

0.02

-0.08*

Level of Physical activity

-0.00

0.02

-0.01

B

SE B

Constant

0.45
0.40

0.03
0.04

Wave 2 Cog. Imp.
Sex
Race
Age
Marital Status
Number of Children
Pets in home
Occupation
SES
Volunteer Service

2

R
F for change in R2

9.70%
92.27

0.31***

B

SE B

-0.47
0.34
-0.09
0.24
0.02

0.13
0.04
0.05
0.06
0.00

β

Model 4
β

Variable

β

Model 3

0.27***
-0.06
0.14***
0.21***

16.30%
41.69

* p ≤ .05; ** p ≤ .01; *** p ≤ .001
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B

SE B

-0.19
0.29
-0.06
0.21
0.01
0.11
0.01
0.08
-0.13
-0.09

0.22
0.04
0.05
0.06
0.00
0.06
0.02
0.05
0.04
0.04

18.50%
21.47

19.90%
15.04

Table 4.3

Results of Hierarchical Linear Regression Analysis Predicting Difficulty Remembering at Wave 2

Variable
Constant
Sex
Race
Age
Marital Status
Number of Children
Pets in home
Occupation
SES
Volunteer Service

B
0.11
0.04
0.31
0.02

Model 1
SE B
β
0.08
0.04
0.02
0.04
0.18***
0.00
0.35***

B
0.86
0.08
0.19
0.01
0.11
0.02
0.01
-0.09
-0.20

Model 2
SE B
β
0.15
0.04
0.05
0.04
0.11***
0.00
0.23***
0.04
0.06**
0.01
0.04*
0.04
0.01
0.03 -0.08***
0.03 -0.18***

Time spent Reading
Time spent Watching
TV or Listening to the
Radio
Visits with Friends
Level of Physical
activity
R2
F for change in R2
* p ≤ .05; ** p ≤ .01; *** p ≤ .001

14.90%
119.12

19.30%
60.67
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B
1.28
0.08
0.12
0.01
0.10
0.01
0.01
-0.08
-0.14
0.00

Model 3
SE B
0.16
0.04
0.04
0.00
0.04
0.01
0.03
0.03
0.03
0.00

β
0.05*
0.07**
0.23***
0.06**
0.03
0.01
-0.06***
-0.13**
-0.03

-0.10

0.01

-0.16***

0.01

0.01

0.01

-0.07

0.01

-0.10***

-0.03

0.01

-0.04

23.40%
47.63

Table 4.4

Results of Hierarchical Linear Regression Analysis for Difficulty Remembering at Wave 5, Controlling for Difficulty
Remembering at Wave 2
Model 1

Variable

B

SE B

Constant

1.136

0.06

Wave 2 Diff. Rem.
Sex
Race
Age
Marital Status
Number of Children
Pets in home
Occupation
SES
Volunteer Service

0.376

0.04

Model 2
β

B

SE B

0.43

0.12

0.33
-0.08
0.09
0.02

0.04
0.05
0.05
0.00

Model 3
β

B

SE B

0.84

0.21

0.29
-0.05
0.08
0.01
0.01
0.02
0.13
-0.14
-0.09

0.04
0.05
0.06
0.00
0.06
0.02
0.05
0.04
0.04

Model 4
β

B

SE B

β

0.77

0.24

0.29
-0.04
0.08
0.01
0.01
0.02
0.13
-0.14
-0.10
0.00

0.04
0.05
0.06
0.00
0.06
0.02
0.05
0.04
0.04
0.00

0.21***
-0.03
0.05
0.19***
0.01
0.04
0.098*
-0.11***
-0.08*
0.10

Time Spent Reading

-0.02

0.02

-0.03

Time Spent Watching TV
or Listening to the Radio

0.03

0.02

0.06

Visits with Friends
Level of Physical activity

0.02
-0.02

0.02
0.02

0.03
-0.04

R2
F for change in R2

7.80%
77.93

0.28***

0.25***
-0.05
0.05
0.24***

14.00%
37.17

* p ≤ .05; ** p ≤ .01; *** p ≤ .001
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0.22***
-0.03
0.05
0.20***
0.00
0.04
0.08*
-0.11***
-0.08*

16.60%
20.16

17.50%
13.71

CHAPTER V
DISCUSSION
Introduction
Cognitive decline is often associated with the aging process (Stern et al., 2019).
However, individuals experience cognitive decline at different rates (Katzman et al., 1988; Roth
et al.,1967; Satz, 1993). Research on this subject indicates that this disparity in rates of cognitive
decline results from many factors, including an individual’s age, genetic makeup, environmental
factors, and/or trauma to the brain (see for example, Alzheimer’s Association, 2021a; Bellenguez
et al., 2020; Iadecola, 2019; Fleminger, et al., 2003; MFMER, 2021a).While some elements that
lead to cognitive decline cannot be changed, such as age and genetics, certain environmental
factors can be altered, such as education level, occupation type, and social interactions.
Cognitive reserve theory helps to explain why differences in certain variable factors can lead to
different rates of cognitive health (Lee, 2003; Medaglia et al., 2017; Stern et al.,2020). As such,
using data from Wave 2 and Wave 5 of the Americans’ Changing Lives (ACL) survey, the
purpose of this study was to answer the following research questions:
RQ 1: Is there an association between the marital status of older individuals and an individual’s
level of cognitive impairment/difficulty remembering?
RQ 2: Is there an association between parenthood status and an individual’s level of cognitive
impairment/difficulty remembering?
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RQ 3: Is there an association between having pets in the household and an individual’s level of
cognitive impairment/difficulty remembering?
RQ 4: Is there an association between the frequency of volunteerism and other social, leisure,
and physical activities and an individual’s level of cognitive impairment/difficulty remembering?
RQ 5: How do these factors influence cognitive impairment/difficulty remembering at the same
concurrent time point and over time?
Key Findings
The findings of this study were, overall, consistent with the ideas presented in Cognitive
Reserve theory (see Stern, 2002; Stern 2009; Stern 2012; Stern et al., 2019, Stern et al., 2020, for
example). The conditions in which one lives his or her life and the people with whom those lives
are spent appear to be correlated to one’s cognitive health later in life. Marital Status, spending
time with friends, and having pets were shown to be significantly correlated to less cognitive
impairment at the time of Wave 2. However, only marital status and spending time with friends
appear to have effects on cognitive impairment over the 22-year span of time between Wave 2
and Wave 5. One’s relationships appear to be less likely to impact one’s ability to remember.
While results indicated a short-term relationship between marital status and time spent with
friends and difficulty remembering, over time, no correlation was found between one’s level of
difficulty remembering and relationship variables. The number of children one has was shown to
not be correlated with one’s level of cognitive impairment or one’s ability to remember in either
the short-term or over time.
How one spends one’s time – one’s occupation, volunteer service, and time spent reading
– were all significantly correlated with less cognitive impairment at the time of Wave 2.
However, over time only occupation and time spent reading showed any correlation. In terms of
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difficulty remembering, occupation and time spent reading were found to be correlated with less
difficulty remembering at the time of Wave 2. However, only occupation was found to be
correlated with less difficulty remembering over time. The amount of time an individual spent
watching television or listening to the radio and the amount of physical activity did not appear to
be related to either one’s level of cognitive impairment or difficulty remembering at the time of
Wave 2 or over time.
Factors beyond survey participants’ control (i.e., age and race) were shown to be
correlated with cognitive impairment, both at the time of Wave 2 and over time. One’s age was
positively correlated to one’s level of cognitive impairment, a finding that is entirely consistent
with the literature on the topic (Alzheimer’s Association, 2020; Haque & Levey, 2019).
Furthermore, non-white individuals were shown to have higher levels of cognitive impairment.
Sex, however, did not seem to be related to cognitive impairment. As for difficulty remembering,
age (the older an individual was, the more likely that individual was to have difficulty
remembering), sex (males were more likely to have difficulty remembering), and race (nonwhites were more likely to have difficulty remembering) were all related to difficulty
remembering at the time of Wave 2. However, over time only age was related to difficulty
remembering.
Socioeconomic status was found to be negatively related to both cognitive impairment
and difficulty remembering at the time of Wave 2, as well as over time. The higher one’s
socioeconomic status, the lower one’s level of cognitive impairment and/or difficulty
remembering.
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Marital Status
In this study marital status was found to be significantly correlated with cognitive
impairment at Wave 2 and Wave 5. Furthermore, marital status was found to be related to
difficulty remembering at Wave 2 but not at Wave 5. These findings suggest that married
individuals experience less cognitive impairment (in both the short-term and over time) and less
difficulty remembering (in the short-term) than their non-married counterparts. These findings
are in line with similar studies that established marriage as a protective factor for overall
wellbeing (Mousavi-Nasab et al., 2012; Simon, 2002; Tumin & Zheng, 2018; Van Gelder et al.,
2006; Williams, 2003; Williams et al., 1992).
These results may be explained in terms of the protective factors that are associated with
marriage. Becker et al. (2019) asserts that at its most basic level marriage serves as a source of
social support. Individuals with healthy social circles have been shown to experience greater
levels of well-being than individuals with less social support (Litwin & Shiovits-Ezra, 2011).
Additionally, married individuals, especially men, appear to consistently report better physical
health than non-married individuals (Ribar, 2004; Rook & Zettel, 2005; Verbrugge, 1983; Wood
et al., 2009) and experience better cardiovascular health (Rapaport, 2018), which is associated
with a lower risk of dementia (Alzheimer’s Association, 2020). Furthermore, marriage has been
associated with higher socioeconomic status (Wells & Zinn, 2004; Wood et al., 2009), which has
also been shown to serve as a protective factor against cognitive decline (Stern et al., 1994;
Anttila, 2002; Sattleretal., 2012).
Parenthood
The current study found no correlation between the number of children an individual has
and his or her level of cognitive impairment or difficulty remembering at either the time of Wave
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2 or over time. While the literature contains numerous studies about children as caregivers for a
parent with some form of cognitive impairment (Angelica & Jade, 2013; Ar & Karanci, 2019)
and of parenthood’s positive impact on personal wellbeing (see Nelson et al., 2012; and Aprino
& Balbo, 2016, for example), little to no research has been conducted exploring what, if any,
effect parenthood has on cognitive health in the later stages of life, although parenthood has been
linked to stress. Pearlin (1989), for example, found parenthood to be a major life stressor.
Similarly, Nomaguchi and Milkie (2003) note a link between parenthood and increased daily
stress and a decrease in the amount of time parents are able to spend on outside relationships
with other adults. Epel et al. (2011) and Berk et al. (2018) observed that life stress is related to
cognitive decline later in life. Furthermore, while social interaction has been correlated to better
cognitive health (Seeman et al., 2011; Wang et al., 2015, Zunzunegui et al., 2003), the decrease
in social interaction with peers brought about by parenthood (Rözer, 2017) could have the
opposite effect. Therefore, the lack of a correlation between parenthood and cognitive health
found by the current study might be explained as the result of any possible positive cognitive
health outcomes that could be associated with parenthood being canceled out by any negative
outcomes. Moreover, it is important to note that, while this study failed to identify any positive
correlations between parenthood and cognitive health in older age, no negative associations were
found either. In other words, this study failed to demonstrate that parenthood might improve
one’s cognitive health in the later stages of one’s life; it also failed to demonstrate that
parenthood had detrimental effects on cognitive health.
Household Pets
Household pets are as important to some families as are its humans (Alber & Bullcroft,
1988; Livingston, 1969; Zilcha-Mano et al., 2011). Gee et al. (2017) reports that pet ownership
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has been linked to better cardiovascular health, a reduction in depression and anxiety, the
alleviation of loneliness, and other positive outcomes, especially for seniors. The current study
found that pet ownership appears to be linked to better cognitive health in the later stages of life
as well, at least in the short-term. Survey participants that owned pets at Wave 2 were
significantly less likely to experience cognitive impairment than their counterparts who did not
own pets. However, the same does not remain true over time. At Wave 5, there was no
relationship between pet ownership and cognitive impairment. Additionally, no significant
relationship between pet ownership and difficulty remembering was found at Wave 2 or at Wave
5.
The discrepancy in outcomes in the short-term versus long-term might be attributed to the
natural decline that is often associated with the aging process. Whatever small benefit an
individual might receive from owning a pet could simply be eclipsed by the coalescence of
increasingly negative health outcomes associated with aging. Increases in cardiovascular
problems, which have been linked to cognitive decline (Alzheimer’s Association, 2020, Iadecola,
et.al 2019; MFMER, 2021a), for example, are associated with aging. “Aging,” according to
Franceschi et al., “is the predominant risk factor for most diseases and conditions that limit
healthspan” (2018, p. 2).
Volunteerism and Other Social, Leisure, and Physical Activities
On average, the typical 65–74-year-old American has more than seven hours of leisure
time each day (Statista, 2022). Logically, how one spends roughly one-third of his or her time
should have some effect on an individual. Individuals that spend their free time volunteering
have been shown to have lower rates of depression, for example (Musick & Wilson, 2003;
Yunqing & Ferraro; 2006). Other research has linked better cognitive health to certain leisure
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activities, such as reading, playing board games, and playing a musical instrument (Sauter et al.,
2018; Sorman et al., 2014; Wang, et al., 2002; Wang et al., 2012). The results of research on
physical activity and cognitive health have been mixed (Hamer & Chida, 2009, Verghese et al.,
2003). While there may be some question as to what, if any, direct effect physical activity has on
cognitive health, most, if not all, medical professionals and other researchers generally agree that
physical exercise improves physical health (Ruegsegger & Booth, 2018). Good physical health
has been linked to lower rates of obesity, heart disease, and diabetes, which are risk factors for
dementia (Alzheimer’s Association, 2020).
The results of the current study are, like many other studies before it, mixed regarding
volunteerism and other social, leisure, and physical activities. There was no apparent correlation
between the time an individual spent watching television or listening to the radio and cognitive
impairment or difficulty remembering at the time of Wave 2 or over time. Time spent reading,
however, was connected to one’s level of cognitive impairment at the time of Wave 2 and over
time, as well as one’s difficulty remembering at Wave 2. Individuals that spent more time
reading tended to experience less cognitive impairment and/or difficulty remembering. This
difference in findings might be explained by the way the human brain processes each activity.
Watching television has been classified as receptive media, meaning that “no overt responses
other than attentional orientations [are needed] in order to receive, perceive, and comprehend the
content” (Anderson & Davidson, 2019, p. 169). “Reading,” however, “is a complex, rule-based
system that must be imposed on biological structures that were designed or evolved for other
reasons” (Frey & Fisher, 2010, p. 104). In other words, while watching television is no longer
considered a completely passive activity, as it was once classified by science (Fite, 1994),
reading literally changes the brain, leads to the formation of new connections, and the
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reallocation of structural capital (Houton et al. 2014). The way in which the brain processes the
written word is quite different from the way it processes a television program, and these
differences could lead to disparities in cognitive abilities later in life.
Additionally, no correlation between cognitive impairment with level of physical activity
was found at Wave 2 or over time. While the literature on the topic of cognitive impairment is
mixed, many researchers suggest that any possible connection between cognition and physical
activity is the result of the decline in physicality that is often associated with cognitive decline
(Elias et al., 2000; Small et al. 2000, Verghese, et al., 2003). In other words, as one’s cognitive
abilities decline, one is less likely to be physically active. Furthermore, possible links between
physical activity and cognitive health might also be the result of the indirect effects that exercise
has on cognitive health. For example, living a healthy lifestyle, maintaining healthy glucose
levels, and good cardiovascular health are all protective factors for health at all stages of life
(Alzheimer’s Association, 2020); and one of the most effective ways of maintaining good
physical health is to be physically active (Brown et al., 2004).
Visiting with friends was linked to lower levels of cognitive impairment in both at Wave
2 and over time. At the time of Wave 2, visiting with friends was also correlated with less trouble
remembering. This was not the case over time, however. Literature on the topic of friendship
consistently notes its positive effects. Friendship has been linked to higher levels of happiness,
feelings of inclusion, and self-esteem (see Averett et al., 2014; Canadian Index of Wellbeing,
2022; Cundiff & Matthews, 2018; Holt-Lunstad et al., 2008; Holt-Lunstad et al., 2010). One
study goes so far as to suggest that friendship “may offer a low-cost option to improve public
health” (Averett et al., 2014, p. 181). While the results of this study are not so compelling as
that, positive associations were found which suggest that there is a link between cognitive health
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late in life and spending time with friends. This link might be partially attributed to lower rates of
cardiovascular disease and other physical ailments that are associated with social interaction
(Averett et al, 2018), which in turn are associated with better cognitive health. Furthermore,
interacting with friends serves to stimulate the mind as well, which has also been linked to better
cognitive health, especially in older age (Ackerman et al., 2010).
Study Limitations
The current study is not without its limitations. First and foremost, the problems of the
prevention, treatment, and cure of dementia can hardly be thoroughly examined in one study,
much less resolved. Dementia is not a disease but a syndrome; that is to say, dementia is not just
one condition. It is a collection of symptoms with a multitude of causes (CDC, 2019). The top
three types of dementia ‒ Alzheimer’s disease, Vascular dementia, and dementia with Lewy
Bodies ‒ often display similar symptoms yet have vastly different causes and will likely require
unique treatments (Alzheimer’s Association, 2020). Furthermore, the two greatest risk factors for
the development of dementia – age and genetics – cannot be alleviated. And while medical
science as advanced tremendously in recent decades allowing researchers to study the brain in
increasingly intricate detail, scientists have barely scratched the surface of understanding the
complexities of the human brain.
Though the large sample size that was examined and the longitudinal nature of this study
lend it strength, the most current wave of data was collected in 2011 (House, 2018), making it a
decade old. Much can change in a decade. Advances in the medical sciences, for example, over
the past decade have led to more effective diagnostic tools, e.g., genetic testing (Bellenguez et
al., 2020). Additionally, each wave of the ACL lost participants through non-responses and
participant death. Furthermore, during the initial Wave of data collection African Americans
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were sampled at twice the rate of White Americans, yet minorities were still underrepresented.
Similarly, women were much more numerous (by a factor of two) than males in this survey.
These factors limit the generalizability of the results of the current study. The current study was
further limited by the subjective nature of one of the primary measures. Difficulty remembering
was evaluated via subjective interviewer assessment. The lack of objective measure may have
limited the findings with regards to this variable.
It is worth mentioning that with this study, like with others of the same ilk, there is a
possibility of survivorship bias, or “a type of sample selection bias that occurs when a data set
only considers “surviving” or existing observations and fails to consider observations that
already ceased to exist” (CFI, 2020, para. 1; Czeisler et al, 2021). This type of bias could lead to
overly optimistic conclusions that may not actually reflect reality (CFI, 2020; Czeisler et al,
2021). Research has yielded evidence of survivorship bias in many mental health studies
(Herbert et al., 1992; Neuner et al., 2007; Kakaudate et al., 2010). However, the current study
assessed data both cross-sectionally and longitudinally. Cross-sectional data has been found to be
“more reliable for the assessment of population-level prevalence of adverse mental health
symptoms at a given timepoint (Czeisler et al, 2021; Sedgwick, 2014). The high rate of initial
responses — 70% among sample households and 68% among individuals (House et al., 1994) —
and high response rates for subsequent waves of of the ACL — 83% of survivors for Wave 2,
83% of survivors for Wave 3, 76% of survivors for Wave 4, and 81% of survivors for Wave 5
(ACL, 2022) — lend strength to the longitudinal portion of this study, as high response rates help
to mediate survivorship bias (Czeisler et al, 2021).
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Implications
The results of the current study are relevant in several fields, from the fields of Marriage
and Family Science to the study of the brain and cognition. For example, the current study helps
to lend credence to the theory of cognitive reserve and the role that social and familial interaction
plays in said theory (see Stern, 2002; Stern 2009; Stern 2012; Stern et al., 2019, Stern et al.,
2020, for example). Furthermore, regarding dementia prevention, the current study can be added
to a growing body of research that suggests cognitive health in the later stages of life depends on
more than one’s genetic predispositions and physical health regimen (Lee, 2003), thereby,
helping to make way for new and unconventional preventative measures and treatments for
dementia, such as a greater push for higher education in particularly high-risk groups, animal
therapy programs, or programs to promote and strengthen marriages. The financial implications
alone of new and possibly more economical treatments are reason enough to warrant further
study on the topic. Afterall, the cost of spending time with one’s family and friends is far less
expensive than the multitude of mostly ineffective pharmaceutical treatments currently on the
market.
The Extension Service and the Fight Against Dementia
Bronfenbrenner (2005) notes that a multiplicity of factors, both individual and contextual,
are responsible for human development; thus, human development must be investigated
comprehensively and across the lifespan as well. Findings from this study suggest that cognitive
abilities are also influenced by individual and environmental factors across a lifespan. Cognitive
impairment (i.e., dementia) is not a late life issue. It is an issue that must be addressed at all
stages of life. There is no organization positioned more aptly to address cognition across the life
course than county and state offices of the Extension Service. The passage of the Smith-Lever
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Act in 1914 established the Cooperative Extension Service, an entity that acts as an arm of all
land-grant universities to offer educational services to individuals of all ages (Mississippi State
University Extension Service [MSU-ES], 2022b; United States Department of Agriculture
[USDA], 2022b) Originally founded on the auspices of conducting agricultural research and
offering education and technological assistance to local farmers, the mission directive for the
Extension Service expanded quickly to include home, family, and youth centered educational
services (MSU-ES; 2022b; USDA, 2022b). Though each land-grant university structures their
Extension Service differently, the Mississippi State University Extension Service has a presence
in all 82 counties of the State (MSU-ES, 2022b). Additionally, Alcorn State University
Extension Program has offices in 17 Mississippi counties (Alcorn State University [ASU], 2022).
With such a considerable presence throughout the state of Mississippi, the Extension
Service is uniquely suited to implement programing to address the dementia epidemic at all
periods of development. Many existing programs both directly and indirectly address the
problem of dementia. For example, as stated earlier, dementia has been linked to malnutrition in
childhood (Momtaz et al., 2015); the MSU-ES has programing in place that address food
insecurity in families. Through the Office of Nutrition Education, the Extension Service offers
the Expanded Food and Nutrition Education Program (EFNEP) which addresses “critical societal
concerns [. . .] influencing nutrition and physical activity behaviors of low-income families,
particularly those with young children (USDA, 2022b, para. 1). Furthermore, 4-H Youth
Development offers formal and non-formal experiential learning to youth of all ages (MSUES,
2022a). Research has consistently connected education and cognitive functioning across the
lifespan (Lövdén et al., 2020). Educational attainment has also been linked to higher levels of
cognitive reserve and lower rates of dementia in the later stages of life (Katzman, 1993; Stern,
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1994). In addition to the educational programing offered by the 4-H Youth Development
program through the Extension Service, 4-H offers adults the opportunity to serve as volunteers
in a variety of different roles (MSUES, 2022a). Many studies (the present study included) have
linked volunteer service to many positive health outcomes (see Anderson et al., 2014; Jenkinson
et al., 2013; Kim et al., 2020; Webster et al., 2021, for example).
Additional programing offered by the Extension Service centers around strengthening
families, ensuring a safe and healthy living environment for individuals of all ages, and in
partnership with the Mississippi State University College of Veterinary Medicine caring for
family pets (MSUES, 2022b). Strong families (Saczynski et al., 2006; Thomas et al., 2017), safe,
healthy, low stress living environments (Bick & Nelson, 2016; Hart & Rubia, 2012), and
household pets (Brodie & Biley, 1999; Gee et al., 2017; NIH, 1987; Sable, 1993) have all been
correlated with numerous positive health outcomes, including lower rates of dementia.
At its heart the Extension Service is about education. Numerous other educational
programing options other than those that are discussed above are already currently available
through the Extension Service. However, the Extension Service, not just in the state of
Mississippi but in every state in the country, is in a position to significantly impact the lives of
individuals of all ages in terms of beneficial cognitive health outcomes through exciting new
research-based programing. Whether these impacts are directly related to programing that
specifically targets cognitive health or indirectly through one of its many volunteer opportunities,
the positive role that the Extension Service could play in the alleviation of the epidemic that is
dementia in the coming years is truly promising.
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Recommendations
The potential for further research on this topic is great. A more in-depth look at the
individual variables examined in the current study could potentially yield valuable information
on the topic. For example, the current study only looked at married individuals versus nonmarried individuals; the distinction between always single individuals, divorced individuals, and
separated individuals was not considered. Furthermore, the number of marriages and/or divorces
an individual had been through was not examined. The types of pets in each home (e.g., dogs or
cats or other animals) was also not considered. Looking at the type of volunteer service in which
an individual engaged and the type of reading an individual did could yield useful results.
As medical science continues to advance with new and increasingly complex brain
imaging capabilities and an understanding of human genetics, researchers will be able to look at
the topic of dementia more comprehensively. Studies involving advanced brain imaging, genetic
testing and therapy, and the social and psychological aspects of dementia will help to paint a
clearer picture and lead to the development of more effective treatments and preventative
measures for dementia. As dementia is a collection of symptoms (CDC, 2019), it is likely that its
cure will be the result of a collection of treatments.
Conclusion
The Alzheimer’s Association (2020) estimates that nearly 6 million Americans are living
with Alzheimer’s disease, and that number is set to more than double in the coming decades
(Plassman et al., 2007). As a result, there has never been a time when the study of dementia was
more critical. This study sought to examine what, if any, effects how and with whom and
individual spends his or her free time has on the level of cognitive impairment and ability to
remember in the short-term and over time. The data revealed significant findings regarding
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several of the examined variables, including marital status, pet ownership, volunteer service, and
time spent with friends. Though these findings in themselves will hardly serve to remedy the
epidemic that is dementia, when considered in concert with the larger body of literature, they are
not inconsequential. Furthermore, as the study of cognition in the medical and social sciences
continues to advance, it is not unreasonable to expect that at some point in the near future the
long sought-after cure will be discovered. Until that time, the lives of individual dementia
sufferers, their loved ones, caregivers, and whole communities will continue to be affected by
this ugly disease.
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Figure A.1

Short Portable Mental Status Questionnaire [SPMSQ]

Domain
Orientation

Knowledge

Working Memory

Variable
Orientation to time

Current and past
affairs

Serial 3's
subtraction test

Description
Identify today's date (month, day, and year)

Score
0-1

Identify what day of the week it is

0-1

Identify current President

0-1

Identify former President

0-1

Subtract 3 from 20 and continue subtracting each subsequent number

0-1

Total Score
Used to determine cognitive impairment score in the Americans’ Changing Lives survey (Byrd, 2017, p. 50).

95

0-5

Table A.2

Results of t-tests comparing white vs. non-white and level of cognitive impairment
Coded as

n

M

SD

t

df

p

1,906

0.39

0.76

-12.84

2,865

< 0.001

961

0.84

1.10

White

894

0.54

0.81

-7.12

1,317

< 0.001

Non-White

425

0.89

0.87

Wave 2
White
Non-White
Wave 5

Table A.3

Results of t-tests comparing male vs. female and level of cognitive impairment
Coded as

n

M

SD

t
96

df

p

Wave 2
Married
Non-Married

1573

0.40

0.75

1294

0.71

1.05

749

0.55

0.79

420

0.75

0.87

-9.22

2,865

< 0.001

-3.71

1167

< 0.001

Wave 5
Married
Non-Married
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Table A.4

Results of t-tests comparing married vs. non-married and level of cognitive impairment
Coded as

n

M

SD

t

df

p

Male

1037

0.58

0.93

2.78

2,865

< 0.05

Female

1830

0.48

0.87

Male

511

0.48

0.87

2.77

1,317

< 0.05

Females

808

0.57

0.80

Wave 2

Wave 5
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